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*U»**+U 



7 <Uj&a 

9 Lj\jA\ = SjL»*JI + ^^ijwJl :l JmmJI 

21 i 7 ~ r *\yJ\ iaij kJbcuJl (ijUl :2 J-^mII 

35 . . . oULJl JaLij oUollaJI tfjLU iw»iJtJI L-^J.pJl iuj :3 J^wll 

45 LAN olSLiiJ ^Ijl. JJi :4 J*m)I 

81 LAN olSLiJd ^bJl «_JLa]l :ol%lfJlj o%l£)l :5 J*ai)l 

Token-Ringj Ethernet : LAN olSLiJU v-^^ 1 5J ^ tJl V"^ 1 ^^ : 6 J-^ 

137 ARCnetj 

173 olSLiJl J-*i; SJat ijj :7 Jvaill 

203 LAN olSLiJl Jj^ij Uklt J^iil :8 J^ill 

281 l«j ,*$C^lj SSLlJI ijlij :9 J^wll 

315 JajJI Jp^oj^. JLj-lsJl :10 J^mJI 

335 oUjLvJJ iu^Jl JjjUIj Internet iSLsJl :11 J^mJI 

359 ^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



JL* ^ L. ! Internet «LUI !oU_^uJJ iu^-Jl j,Jai\ l^jliJl Uojljdl 
^Jaill dU _>l$ty yi ^.bSGl IJL* ^utS y> ,yJUh 0| ?l^i*«: ^£*j lJ-S, *L/iVl 

dJL^-bJl -jj-^j ciKj-i JJLL. J>- JU. iU*lJ it JbJ t> 4 ,_^ .^jUJI 
jZjij *?**& » ; ti7 .,.. 7 c-ibSGl IJL* ,y SjijiJl oL.jl*«JI Ak->ljjj . liJUlo ^Jjlj 
J*-t ,y Uw m~s«_)J JL^> 4Jj Jb«J| Aj^aiJtJl t-^-iljpJl ,y SjijiJl SjiJl J^jUsJj 

^ J>^U^> ji * j K ft « U iiii ,^-Jj fljJUJJ Ua--^ u-ibS^I ll» 0^:5" JLo] 

i_~J J> >Jl £P ^^iSi U Jyu dill ^j^lj .J^J^JI JU^ai^iJl l.^.Ij^JI 

^j 4juIU| ^j-JJ ^ i-ijwj DOS flkU Vj^l J^-dl cr*- rfi Li x*4 V^-^l 
ijiU j! oLjl*. Jl ^l&j "51 JJUi o^Uj . ^^^iJJI vj- 1 ^ (^jljsJi JLiuJI 

.v^hSCJI IJL* «_* J**U iwj« Sjjji. LJ i>- jt is-aU- 

Si j^ j' f^ ^ u* S J^ ^j 5 ^" J* (/J' oL. J> JUJl |._^i. J_,Vl JvwJl *ai 

JJ lj=~J, ^ clL J&J ^Wl J^iJl Ul .£,** aS^-J LJl^ oUul. jt <X>>»* 

•j* apj^. <*j*^ ilJlill JvmJI jtibj .JJuiij ^jjj Juljdl ^Uy , ,„ rt .-J 
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j^abJl -j* iJLsJI _ iuljlll *JIp ,yi Jaj^o »j>- jAj _ 4jl>«_JI iJi»Lj| oLSLiJl 

oljilj J^ojJl oL>w«lj*j Jw>-I Jtdl oUjLfjij o^L^jjaJIj o%l£llS' i^ac^wJI 

. oJLft XjjJbiwJl i^**u>l jsvjl 4^»-i j^tfliP /^t*^ 0* V^** »^ p L^" 
ifJU^JJ iuJjj-Jl Jpj-JI "j^J J^*^! - ^jLiJl *Jl* j-i* t/JiUJI J-^iJI T^iJ 

ojf^-l j^ f-jljS ^^"l 1 ^ '"^ J**i 5bL* Ujj^w l_jU£JI ZAp ^ ^r^j 

.IEEE 802.X JL-LUI oU»lj*Jl uiiyu ^| (Oj-JI 
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j^yt 




hAjiX = lj*&\ -V hTjiH 
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<Jls> ^ »JL«}U "jJl^ Jjj <JU \j> IJL* t«kjLJLaji 01 «lJ '. : ?Caj *»_jj *;}» 

. «UU LjJ ^K^fciJ Jili>- (j-*? 1 - n-SCJj 1 ' tijU»JI CjLpjiaJI 

iJUlSiJl oljUl ^ ol_^jj;ljJl iJL^ (J? Intel iSjJi y jja bsjy* J^V i>>-^ll 

*-*«-aj jjJJ ^J^ 1 f"^ V £oU«^ (1)) ! « JbjS UJLIp JL._p U | _ s ip J^a**^ : L3U 
^t-tj^ (. *JLva*Jlj «JUo*J1j (./pjLiJl ^ -^IjJl i<>j-» -sLojl £-»» - ^j^Uvoi^Jl 

, 4..., a! /»tJI ^J *ia^JS_« oljL>JI /j* Oj^jJ 

. tiiJJLl fjfi^ Cj>*i-» LJS" <U L^rf.^Jj SjU*JI 
. i***ll«JI OlJjcoJLi jifa-* *JjJ lt** ^'J° 

»^^xJ (jSCJ f>ji>wo J£ij OjJo aS lijIjAi-Nlj SjliVl I4J Uj t?jjUdl oL. JUkJl 
jiJj . SjLsJI ,_^1 ajjjJL^'jJI ,y jjiaS j*^-1m- ^Al« Sjb)/1 . oU jjJIvJI 5JL37 «-• 

. 8SJbJb>- Jj>*J jiU«* >^>h\ a-b^f 1-1^- ^-fr"* f f j - ^j" 1 4J * I'A*- t)jj"S* 
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ijs. SJa^wJI Sjb)Jlj Telecommuting^ Information Superhighway j Internet 

{ Jud\ \$-S"u lut iw y .iljg«JI -aJjJ (*-^ (_*^ <— «j- u '.p«J' oLxjJi Ji-si9jj SjSLjP JLs»-l 

•y JsU^I y JOJoJl Jilt ^l» PC Magazine iL>«-. J Workgroup Systems J*JI 

43 ju OjAjJJ *Usa*«*i (_wjiIj>- 41o> jl 4*«w»>- ,< - /lii i_«jI&j ,_j3 ll^wju jj^ali^i] 
. oLulkll jl CjULJI «^jLi-4 ^ /jSl«jJJ i^^ly- J^9jJ JlvaAl| Si^Ul 

St.JL»Jl oU^lJU ijisl jt iL^Ji i_^^lj>- SjA»J 3JL.IS" SSLJi i j&- j\ oUAkJl 

lyl *J_j3j *jy i_»^l_4»- ODwl -uJaJl i_ ^ ?jj 4*1** y (J JU ?" CJl^jJiJI J_^»«d 

y ySl ul tiyi il)I c-jtkiJ PC Magazine 5JL>w. A"j JjL.j S*Ij» Jt>l>- yj 

^iJl LLtli SUL^JI ol ijJIj ol^iJl j^jJj .(LANs) iJU~. iJ&L. l=jISL£j j\ 

.olPj-^aJl tUUL? «_« Lp^U \*yj *LiVl oJL» J*p AjjLS' i_jb£!l 

LSj^Vl illlJliJl y JbAjl Jj SJb^lJI oLp^jJI J ojUJlj «-*£>mJI jSojj 

Jul ^Jdl Lrj^- i^j ^ IklUl fcjju jUa^ ^JJS JLp Slls* . SJ^' jr^>l ^j^ 
ij_ r ^>UJl cj")Ui>lj*Jl JlLujj li>IjL*JI j~rlj ti^yj 4j_«>»«J1 4p-"}LJIi (V iC><^ll ^y>j 

• ^!JJ Ux y xJ ji5l ?r ;.,«:< 5jli^/l jIji*- t5ly>-Lj 5ijJL>«Jl cjlS'_ r lJU i^jUjLwJI 
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. AltJL>Jl oL— j^Jlj oU»T>,»ll ^ji 

Sj>Li Lii" pLj jlsLJI ^ ^ ^ ^ u->o t^LuuJl jjUl ^J £»£>«^JI 

g-b-o US' iAjJUjLuJI ,^. j^ii il>? ^^JS JS - ^^JLp <±-»- JL^ J] oVl bJLvj 
tSjikJI »_^-tS' oL.jLcJl jjj; yJI oljpVl JUjcu-I <J^ ii^ ^ ^Ul iJU-I 
i-^-iljaJI ^ oULJl Jl>o<! ioLS" Ji^w ^ ^U^iVl ■y Jbljs* aap p-l^uj 

. Lit oil i>- 4>vut!tj 

JS ^i U ,j^Ji jj*-j v^jA D^J 'WuWj ^*s£A» Vr"'j^' ^'j 1 **&t "^l 
JLi! . SAiSj SJLi J*jJI y i— J*Jl ^£*3T ,jS^ oljl^Jl «JL» 4jjJ ^jl^J ■. "^ - 

. ^^SlJlSLJlj JJLJI cjIjLj^ t^Pj ib-LiJI_j jlkill ^^JLp SjUjdl ^jujusI cJU- L.U- 
J^,, JLsflJ^I JiUjj l_«-Ij>JI JLp /ft* jist ju*u SjUiJI c^.^1 Jii oVt U 
cJjJI d)ls- -Xi! . Uc-^ 1 -k*k**iJ Ui^^LJ J^'*"^' »^* 'l*™ 1 * iS*^' ^^Ua^-^/l ^-jijLf 
^ cj^U Js- J**J cj5" lij. i^iljJl ,> .i-^-lj^Jl Js^»jJ 5Jij! j*. pA*£ yS3 
idLaJ iijjL ^ i_jk5Jl IJL» il_^Q JLi cJl^j dL< v_-jy Jb-lj iJb* jl liJLiSC 

IjJUd jlkU! LiL"_yL ^1 dlij ^ cjti 

^ laiijUl J*£ ■ 

^Lva^uJI l_«^ilj>iJ1 ^«tL , >»7...i< ^■ j .a J^ -oJ ^Ij^U^a frjb (JLP t^jJi*'' JUL) 

..i-.-it c*^ U . JJLli Djj^ii-j i1)jjwju«JI tils' Jl2* PC Magazine 5L>-« ,y iuljdl 
i_^JU,l Uufi£ IBM JS'jJS -JUjOwJ J;-*! jj> (Connectivity) Lj^-I^Jl iiil^; o! j* 
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^ fyAi S*>J\ JJUJ IBM KyJ cjU^IjJIj ci^U£1Ij oljLi)ll JL-jI SJiiT 

. dL-*! jp- 4$Li ■j^si Oijs*-^' ( ^ i , n' ./ i »il oU^j JU-i| i_>, « ,. /a , l l 

idhut>l £. ^JJlj £Ls*Jl oL.Ji^j j*JIj U>JI ^L-t ^ iSS-sM f 1 *^' 

oLul 1977 (.UJI ^ii .ijysiJt* J«ljdl a* fl& J\ Jj^ Sj^l n»l>iJl 
S^LiJl oLi^lj-Jl JiJbJ JUj» V"^ IS0 Vj^ 1 V- 1 ^ 1 •i'Li^ij-ll **^ 

JjVl cjlj^kiJl ^Jl^Ij ■ W V^^ 1 c*^ !til»-*JLJ Sj>j^JI v- 1 ^ 1 o*\y&J 
Digital Equipment^ AT&T Ji. olS^A ii!jb L.X* 1987 fU Oj.W> &>Jl oJ^J 
^ f Lit ^ ^ji-J ol^u jl^Vl ^1 Jijlb d*p>L U^j Corp 
Open Systems *— L vJyu U yj *i»^iuJI J*&Vl -j-j JajjU ISO oLiv»l_j*JI 

.(OSI jt) Connectivity 

^ .ISO ,y OSI jrij-JU J^^lj J^ 1 ^ 1 W^>^- {■** ?*J hy J-^l ^^^ 

l^ h~zkuJ\ UaJVl Vi S *■ J** 1 ^k*^- »LU1 Vs* (^"^ '^ , ^J JlJ, ^^ 0^- 

,__J| IJ^J . ^^Ml oU/ll 4*^V ok24 ►LiJl L-J J+JI ex* ^ ^ ,:U * L,J " 
Artisoftj Performance Technology,} Microsoft Ji* ik-iJl olfj^Jl ^ c^.li 

•IkJl -^ J*JI I4] S JSUII v^- ,, J i,J, ^^ J^" JUJk: ^ Cr 5 ol i ! >* 1 ^ >LiJ k 
^Jkj Novell Cj-i c-lS UjjJOj .Novell iS'^lJ NetWare JLjCU-^I ^JLtJI 
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^Jl diL" £> J^jJI NetWare fUiJI J**^-J ^1 i_~-!j*JI olSLi) ^ ^W* 1 .^ 
v_^»l_pJl *-»j Microsoft S5"jJ) ^ Windows NT Advanced Server *UiJI J*jOl~J 

.Unix J-i-idl /»Uii *-» J*j" !_5-Jl 

(IjjSvJ <U_wo-Ai »j (_^JJl_j t«JUI*Jl *JUJI p-^i l«i£*J . oJJL>il« Hjh) <jk>u« Cj\S jJ> 

4d^ll <L3UjaJI uiKi.ttlla u^u-ul *aJI Olii^i ■ 

Jl l^J rj^ tt^l aJI^JI JJ y^ "-^Jl |j^~ Jl » 3 ^ i—j^Jl {rj;^ 

/y> iijl^j ( _yLAj| i fr.,rt,«.t «>• SjjLuX* i_«*-jI_j*- <l*iiJl JJ jl 4pxi«X« Sjjj^ "UJiJI ij>-J 

iuAjJl ^ w.^iljjJl J*jj JJ i»-l>Jl IjLj L» UIpj . ^-iJbi^ jjjijjj> jj-* pljsr-1 
^U^iVl Jb-1 l_)j^iL>- ^ uii* J2J J jl jj^U- ^j i>uti> A^jLJLa J it^JI 

il^ Jl .JUlj 0^. ^J J* S/ji oL5 Jl jl>^>l dj> & >T ^^b- JJ 

i_^-j ^ik; j& JS-LLJI L y U u iibh ^j <1<JL>J ^Ijl -^ obLlVj ^^-Vl 

.(LAN) U^ JLitL. 5£~S 

Local ;U>I LAN) SJUui ILakb. S5L& SjLjJIj (network) SS^i i*KJI J| 
jii Ol i_^>«j IJU 4 U$1»«j j^ Jj *• J^ JS^. d)!iUjcu-j U UL* (Area Network 
cjISLJS iiL^i toUjUJJ 5JL.UJI Ju&SM ^ ^ ^1 ^ SSLiJI . L^j ^^i. Jp 
J oU^LlJlJj iJL-dl oULi liUJIS'j kfi»— >• J 4wo«Jl oU^lj uul«>w<Jl ^ 
olSLiJl l)J . cjISLjJI JL>«ji J aIa fj^j- >» oLijJjwJI J*?- ^j^>_^.j . iJjUlJ 
.StiJ^Jl ^jU^>w<JJ (f^lyiJlj i«jj-Jl t5jkll) SjixJI ijJl ^ cjL.jLwiJ aL.UJI 

. 4A>JL«J| l^J J^^-ij 

glji^l J~AJj -jJ^ LiJUi ■>. Jit OjSf L. LIIpj oIj^jL? i^i &■ SaU> JjjI V 
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(Metropolitan Area hjJ>\*J\ iJiMiJI SSLiil i_«-.|^Jl JUul olSLU ^^Vl 
j^Jj .WAN jl (Wide Area Network) iu~.l^l l^luJl SSLillj MAN jt Network) 

. &L*JI JjUL. Z*_ r J\ JIjlxJ ^s- »Jla <.,_>wl_pJl JUall olSLi ijuill J*lj*)l 
obU^JI oli« UL>4) oIj-Ip ^ JvaJ icj-u LAN olsLiJl ^ JJ&J cjULJU 

,y gjdl II* jS3j ti»l» Jit jl Sjilsil ^ ooli^ 1,5 ip jr -i WAN olSLiJl 
( _ r »Jj J^j ljI^II IJL* ^ j^lr** 1 • ^U*-***!! j oljUJI SJaiJ jl.Wi^j olSL/lJl 

.iJU^Jl SJikLJI olsLJl j** Jajljdl JlU ^ 
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(a 



^j .v*i~iJl u^l^l £>^~J T^ • Jc _>«i, UU-il Qy.,,^ U UUj 
.-Its "if U^ J>- ^j iiKJI ajjtu ol^, ^ fe« OL^Vl jji*. ,> Ojij-i 

j^ ifcJJ a*-^ «/Ji oi^suJi Ojjs^. u Liu. ^j*j >0 ^i ^u^Vi & 

.J*ai ol*L, ^ J^U l^Uiij l^-SJjj oLiLJl Jjj*Jj 

^U^iVl *V>» 0_£. U Dl*, .LjAi- 20 J\ 2 ,y ^j^^J fc^Jl SJU 
JS^ «_ 7i i v , olSL-i ciy-ii p&jZ «olSLiJl oLUa* ^^b ^jl, U ^ j^y^- 

iW £% ^M liA J ■ l f**** V^- 1 *- J^ i/js*T J^ji 200 Jl^>. ^^vai^ 

JI Wr »Lti>l ^feA* j^j <*UJ| ^ ^ Ui t^Ul jjjuJI *nL*.**i 
Windows for fUiJl ,>**a=; oLSLJI J-^jJ Jjl*- ol^. sji* iJbAj . Aijikj L. 
Performance Technology -j_» POWERlanj Microsoft ifjj ^ Workgroups 
2 ^ l^pj^-j" SSLi i^y ^U^SlI .ikljSl ^ ^Ij Artisoft ^ LANtastic 

.fLl Z$i j!*>- 1L.U *SLio ^^jJIj iJ^^ 1 oLiUlj 

.l«i ^l^P>U j.ai-S /^j-J pi L. UIp ^j t cJjJl Jl> 

Jr^y "r'-r" ^J^ <y?ij>- o* Jj^jJI ^jiJLJl -^ 5tlliJl fcili • J **ai? 
ij**t ^jX -jjiJl i^ULJl &jJl** ^ ^Jj>^Jl -jJji^JI .j^ajoj cjISLUI 

SSLji plyJ Z**^a^J\ oUljjJl •_^>- > «j 6jJUju -jkj ijS\ jt fJLi«i^. 200 ^1 2 
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Ji (_^i j\) iM* 200 Jl 2 & i^yuJS c^tSLi Ojjiij ^JUI ^L^iVl 01 

JI £-b>« ^1 ol »>JI iJlP Sjj^-Vl fcjSlI ^i Jbljl Jtfl .AjU^SCj pUaJl t|^l 

iTjL^JaJI -j^ Jjlji* j-Ap Jj .i»-^«j*lJ t5jU»»^Jl **J»Jl {j* jb l« Ulp- !j;-£Jl 

/jjibj^JI olULU /jp i»^« oU^Lui , v ^Ja.nj U^. cLAN olSCJtJlj i^fcl^lj «^.J| 

uJl 



4w»»JtJl i_---lj?JJ Qj.,/ n .7«, l l ilb» 4 Vjl . iik>*« J*p ^jl^ Jl t UL^l US' 

^p OjJjj^Jl olS'yJl f-ljju j>\> tilJS jl« .olfytJl ,_,* SJL*z»*Jl i^j>J\ 
{jy»x*4.*l\S n_*^ljjJl Jp j^jll»LiJ («-^*-=r JUiu jjjJLJi oliLJl ^hJIju 
(Hr^J 'V_M J** b^ i_~~<l_pJl O j U-ni^j ,jjJJI jjjjjIa^JIj ^SCJlsLJI 

.JL^- JSLij 1+JUjCU-I ,y l>£U~J ^Ijit iJJu JLo 

dU: ,y js^ ^ '•sW 5JLi-i-dl iJi; J} J^v»jU ijjlkJl S_ > L>Jlj .^j^j 
ciiii^. oUKJU .1^. ik^jiJl Jl SjJwaJl CjISL-UI ,yi JUi^U ^JkJI 
^Ij oVjS'^jjJI 0j*pJ0 ^Ul Mjti\ frt »JUJI Jjl>JIj tivi-lp UIp ,.j>UJIj 
^j .LLlp SfJL>- 0>SC L. UIp Ojij^l l**pJb ^Jl iJijSllj iibiwJl Sj-^jJI 
.0^ JS^o J*«" ^ tijiJl ^JLJuiJlj j-bnyi ^i ^ UJU- 

J*JI p+A* ^j t4v»UJl j^tJljj.j JLuJI iJLJuidl jJuy *^»i L- LJIp 
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c^UUl a*JI~ -jp <>*->>-*■" lb*/*^ <y J& j^S^J Vr 1 ^ ^j*^i ^ 

■ j-Jl*Jl Sjl^Jlj ^*i>wJJ V*^ 1 V^ 1 <^i <_*** J**JI 

(j^iu ^j ii*. cii^^yj^J ol^iuJl oJu «^ii»i^,j . l^JlytJ ljjkL>- 
aS'jJi ^L Sjj-,a>^. iljJl ^ l _ f 13 dlj-lJl aJLp -jSCIj tJLiiJl cjLj.jJI^^I 

iailjlll Jtilmrt I 

■W»«JL» 

5 jip ^ i£_j~Jl p. ; .«../i.Tll IJLa j~*j_j • SSLtJI f Uoi ,_^ syt^u ldUJI« sop Sku.1^ 
i»Jb-l_j aJLp ^i SiJUi* cjUJLwj « tJ JjU- -jj-iJJUi JLjcl-I ^ jits'] ^ala; * Jjl» 

olSLiJl JJLiJ -ukfj .JULdl ollala^ ^ jj-S' Jb-lj £ilj iiL* OjSC ,jjj 

a,jj| JsL-jJl ^Op ^ bbijl JL*Li^ cfJKJj cjiiljll oLJuiJ ^^1 Jl>*Jl 
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.WANj MAN, LAN Uyi\ U^l iiX-^l 

Vjv»j o%l£3l ^ UJj j jJI a-«j>- fljji Jjfl ^ aAISJI SJUJl ^-aJI 3~it jjl^sJ 
ilijjS-iuJl »IS UK i^' i^L*^' ^rji cjatajl LiSj -_r^^ J^-Sj ^L^W erH 

. t 5j c >Jlj ,»-(-<JI iajljJI MJali iiJL«l«Jl iTjU^LmJI lIjJ^-1 ^s- Jj^ipJI ,_^p 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 




*#Ay*i\ *-.ji UM*at $j*x 
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i>-U- ilU* 01 (ilijJlijo j\) bjijju jjJLJl (j^U^JlbU J ./i all IJL* c^>.,» ./> J12J 

S-jLS' OjjJU ^1 *-f&j loLulkJl JUju-.| J iSJUUJl ±j>^ j\ ((mainframe) 
Uijj (LAN) 5JU«J| JJ&liJl olSLAJl /j* c-»_ dUt J*i»«Jl ,>. . .jULUL. f LaJl 
A^jiJUJl 5JUmJ| 4,J5kL«Jl olSLiJL; »jpJG L« i_JU- ^J| (j53j • L»|Jb-l cJLuC^I 
l^uu m JUMaiuiJI i_«^l_pJl iu^J IU^mJI J^l ,y JjOjJI iillA JoL/jVl 
. CjLo jaj\j CjIkjIUjIS^ SSjlX* «_}^»-l />-* jl t>>-l 9y ?r* I— «— 1|«>- *«• jl l^inJl 

Jbj*JI ijj: L^jT US' ijJUdl LAN oKJiJl ^» Jil ILjUI JjL-jJI »JL* ^^u iilSj 

i S J ^l\ ^>-lj*JI ^1 j;Alj J 5 '^ 1 ••!* J-""! 1 '-A* cij-V 1 -J*^ 1 ^ 5Jjj*Jl i>« 

.._>bSJl IJL* J 

Jjj^Jlj «t_--.lj*Jl Jajy jly oj>*J,» jjpJLJI JaL^Jl jj. JuaiJl 111. o\y b\ 
ilL*j .iLiJj iauljl iL-*j j\ JjJO iajly Jakkj 4*jji y £ji JS JiP r/Sjj 
cjU-j^Ji *jJ£ a- V 1 -^ 1 ^'.r 11 J 51 "^ tj* {-#*• W* J-^' U* J dJU 

«ljlji iuijJi v_Ju-tj :u&\ii ^^ c--^i jl* tfjUuJi ji s^uji 01 

JiUJl J\ JalaJI Jjv»jU .-~.lj.JI J*j ,**, .v 1 ^ 51 1Ia J ^jy^i 

.JUfYI oUjij olAJUlj niLuliJIS' 

. CjUjUJI JUjOujI J yjUUJI .y* *_*j-«Ij>J1 Jajj *-ljj t^"^ 1 ^! t-....>. J lj 

iSjli,. ol ^1 iSjj^Vl c^Vl ^ cJJkl jl5 Ajjjj'iUl cjUjLUI jUJ 0t j^jj 

.B J *iS' Sjiij ijbl cL*t 0j.» ,y bSOu cllJi 

Ja :j |^J| S^^ LUll juJl ijljJI ^4 j^>JI JjMl JljJl ^ Ixi bpi 
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. SJUhj Aj51£j ObuliaJl iSjitjt 
JjjpO Lf lp- JaJU (5jJj £-tul« 3lu*I^J oLulllH 3SjL!L« ^Uwl Sx^flJ L)lSC»^l 

SjJus^ i_Jp ^» SjLp Sale OjSi ^1 *»_)$>-Sll «JLa ^laiv«Ij . i*uUaJl iTjLL* ^jla 
.iJb-ljll iL^ IjVja 65 JLU& iulUl ^ ^ J^l JU SjJUJl 




JLu^i X^jla <D\gttal Products JSjAi &* PrintDlrector jHaJVs <cAuUoM UjLuu .-. i^v.. ^y 

aViii aWji jH LAN CittaV+4 UUa\ £jj,» &» ty""M «»»£ \-i_yjiUn 32 £>ij CiVjuUo »At *&jl£ui 



SjuLUI KjUU H^jli pi tipLiaJl A...^w.*Jl j.^j^.Ij^JI Jb4 Jjjji UJUpj 

Sjili A*jLyi j^»; 0! ,_PJ. ULWI f\+A Civj _jt) ,>i>xJ Uj is**L>- iLJLsi-b s^li 
^ ^1 ^4-Jl Luji lA^lkJI iuLUl *lfcj| vUU ^ Windows J ^j j\ (TSR) 

yi Sij>-j*JI ijljiJI jt iJLJLdl JLiLJl £* oLullJl SS'jLij ^Sjlji Jv»S 
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oIjuUJIj L./i^>tll i^^iljsJU JLiLJl {J* <L-LJI fljjVl •j.a.sdii jljt jLs>-l dLAo 

jajjj JUjl 

o^ll! Jtfj .(e-mail) ^jj^S^M Jj^JI J^jb ^LikJl J-il-i y> V***^' 
ol^UaJI *? J Li*S' 0^1 ryj\ oi Jj_^£JVl Jb^JI oi PC Magazine aJU~. oUUiu-l 

^jAi H t JJ ■>• CjIj L5j . iJUwfcJI iJlallfcJl olSLiJl l.-S'jJ L~J_) L*» 

^IjJuJl ot US' icjUuLUI ISJLLa J*-f •>• J-lsr LAN olSLi fUi; J jL£~.">U 

( _ r ^L.i JSwj r>2J iL-J 4k-~j £*Lrt i^ 1 'jW* lA'-t^'^' "*iJf" £*Lri ^1 
Jl >/aU. 'V^j jijl j\ cJjJl ^ J cjUUI JL*ly oliLi SJjLL. gjS ^1 
.U2.JI *S>UI jiLJI jt ^JJI ,>. jaSSai Jl £b*J *il StL- 

JUL; JuLj a^^JI Jk-JI ^%l^l Ol*»b --M r^" u- ^i-^ 1 

Sp^JI JJUI O^lS^lj tLSlfll J»ji*i-J #yfiyA\ (OjaJI «j^b H_<j-l>JJ 

S_^U tj>H\ zjy&\ iU*Uu- . Jjj^Nl JoJl JsLj J2: I4U LAN olSLiU 

jl^aJI S^^i J <?,/- 300 jp JbjJ M o^L^J^ 1 J*" J'-H 51 Jl cH Uxp 
!JUJ fc-ljl. Jj-^j SjJl* ^JjJ ill* £0- J»ij ^^ Jl ^"^ ^^^" ^ ^ 
•jjj «L*JI ^ AiJUl 5JL;5-^il SJLJIj .OUUI OUL. j-ii Jl Oi*' 1 ^ 1 * 1 -^ 
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JULj *i>w» J$\ iLji» *il*~* **tj~> SjLil Jl~.j| ilL~« "IjJ-iJI ■te-lj* J*»^ 
c*£ lijj . iL^t AiL~. fcJaj SjUl} Jl—jJ. ^ jl ij^Ai 3iL~« IflL-jJ ,yi iiiS" JS\ 

L-J ^aUi>lj J+Jl ,>• O^J -^Li^ 1 ^'jL^I JL-jV ^^ j»MIj 
.ji. 300 iil~. ,JLp 5Jlill ,y OjIV 10 -J- JU-jJ JJ0m ,Jjs- SHJUmJI 

DliLtaJ! jjc DlJLJI J5U ISDN ^Ualil 

l^^oo ^ Sjl*JI v^i^lJl i_~-.l,>»Jl ^ aJU.c^-1 {j£~J\ ^JL-Sll ^ b\ 
ISDN AlkJl ,—Lj ^Jj^JIj U.l£uJ» oUiAJU S~jpi 2SLjJI ^Jb (J1 i*J| 
<dj*j t^JJl 4 ISDN fj^^JI oj^jj .(Integrated Services Digital Network jL^>-l) 
^ (analog) iJULJI iJllgJl i*&l Suij ^J\ 'V^ a ol— '>j Vj^* - ^^j •-** 
LjjjIj 5JUAJI ^^ V-sM 3JUJI t> ISDN f^ 1 -^ *-»>-.» V 1 * 11 

oMUail ^Jji o*j ISDN flkil C)U Jl^-Sll ^ uu*JI £»l_«Jlj sa^Sfl j^ ^ 

.SJUkiJl oUjUJI -^ JU>JI J^ Jvj^J liJUJl J**ill grb 

JjjJI (PBX) j^laJI ^fijill j^uidl 

SiU ojf^-Vl oIa J-^-niJij . SJL^- 5LJb iL^-j jf«i (PBX jl) ,j^UJI ^j& t/* 5 -^' 
J* ^ Lsil S_pli LgiSJj olSytJl ,y iJ*-^ 1 V^W 11 cjLJISUI Jj_p^" SJb-./ 
,y jl S^UJl ps- ^ iJWl ^ c-jli^LS' 128 j! 56 a*^ c-^-tj^l ,>. oULJl 

iSL-Jl SJLxJl iyj-Jl v-^J ^VLs^ PfiXj ISDN SJaVl v 11 (^ 'M 
viUj Jijj pJ JLU.. iJtlij. cjlsLi sjlp ^1 aJL-_^-l pw-j; viLK*^ .^-L" V 

.aJUJI olSLUI JilJu A£rt jl^l S^^S ^ jrjjJI G b 
25 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



laLw^VI ^jlAoJI (UN) d.KJl ^jiSlaliAJI CiboAJI ■ 

olSLdl ol* J-jCw . i.L.j'il JS>JuJl LAN olSLiJI pJL- jS/l cAs^z a«J 
t^l J j^^ 1 »> .SSjLuJl aSLUI ^ v-jj^iL^ JS3 £js i^»L>. &,L^ olSUu 
•k^i U^J t^l (media) J*~.^l ^L ei^ L. jl ^^| 4JUI ^%\g}\ 

cjIjOuj o%lS3l Jbju; flk *1&L luljdl jlji Sj>«Ji ^ 4JUI J>l±Jl jJUrfj 
oU>»^ ^ &. Sh*\ 2 _ 2 jSCiJl • >rt ) .LAN *SLiJl oLj^l^j itjl^Jl 
Ethernet^ Token-Ring Ji* ol jLJl ^Ip bli*. ^al it ^.^ . (S^i^.Jl . J L.* 7 j | 
oU^UJl ju^ ijlai V .(gateway) oU_^Jlj DOS £. «iljij| JJuisIl SJirfj 
LAN olSLUU <LLij i.U ojUI. ajjj ^JDI ^UJI J^iJI ^ l^JJ gj^j ^ 
J~*Lk fcA^JI oU^ Ji. ^1^. ii-^Ul J^l JaAJj .-U-y^l 3S>UI 

UN olS^dl -$ ^jjiill 

jj>-ul 6ji /jj LAN A^LiJl j-P oULJl /j* jjJ^I Jii ^ *>-UJi j* bJLvmJ U 
dLi JLa^o c^ lijj . aJUI Token-Ringj Ethernet cjIjUJL _^SCe)l dJb^Uj 

^-b*^-- tOj^JI u Kj\jjt oljLiJI iljsitii l)i JLijJ lI»ISj jjJUiJI jjLSj JojlL-^^i 
. £j~>t i>Jl« fJUS ,^£)j f-,^1 o^i *^ lP^" dJL-islI idijl ,_^aj>u ^J U-Up 

yUi} ,y _ r JCidl lij .iJL> iJJ .y Ethernet olSC-J fl& dUd 01* lijj 
OoU-i 10 ,y £>JU*j iSLiJl ^ ih-v JS Ethernet ^-hi. ajjj .Ethernet ^bi. 
jjju 6ji ,y 55LiJl ,_^| ^bUI IJL» &L?J <iJb5Uj . AJiUrj d)jJ y aJ^' tj* 

o^Avj J\ *>-^ cuS"j JJ ,>. Ethernet olSLi ^Uu JLjJ ^ jj ISJj 
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■^^^■^ 




L _ . 




k^i^h 






UKwimt Hummmu 



(1 _ 2") J*iU» 

.**j£A» Ji-ji aUa*.) o&Us^ ai^v JA& c\*jl w-.yn Js j^-Ji VAN cdauAtt >W»a 
jjlojji iolli* ^»*iiiii ^ cAixiii c»Nu*«ii "Thomas-Conrad i&jb &» & ut> * w »1* *^^ 

.Tokan-Tttng cAluUK 

.1* J*~; .lOOVGj 100Base-X oUCiii Uul> j-S^sil lij. *dU* t^^Ji 5JU 
SJuJL*- olfclf »-lk3 lf£lj tU^ 1 t> ^^ 10 ° Jju * J . oU W' p-s*^ 



^ gb^j i£jJl ^i Ajvai 



JJI 






«juijo i Token-Ring y> iJi»-\j o%Uj J^j JLJa>^ c >» w > J* IBM a^j-I 0* 
luj] ^t ?jl>- i5> iiU«i i(&*Ul -aiiS'j 4X*LiJ T>J J**il UL»j> Token-Ring 
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^ bVl y Ujj ^b-w- dk~~» y cJtf I3>Lj • u^^ 1 '^ **V1 IBM *Sj£ dc^ Jby' 

(«;«^ll jLsi-l u^» IBM £^J VUJ Vj-Ij>j v^iviJI l+~-.l_p- ^ J*j ^J ^1 

IBM tfyL, JU.UJI JLJI ola*. JU*x~.I jU- viLk*. &\ Token-Ring ^^1 

.LAN iCUl cj%\$ 1*J <LjJ| JjUjJt ^aUl J-^iJl ^ .U».y 

t^lU ij-JU U** VlwV 1 v^-'j*^ Token-Ring Jj^»jiJ| ^>jlJ\ ^Si J |j)j 
iislp-j ARCnct Lj» jUpVI ^u UaJW c-^I ,y.>-SH o*^l£ll .Lj Jd.^ op 

.Ethernet ^L 5ijj« ^UJI JjL-jJI ^ i,U 

aSLlII cj%& JoJUJ; JLL-j flfcJl Jic UjL^>j v^' J-* 1 ^ (>* V^l ^ 
dfjh .y.Ut ^U^lVl S^j so»-(jiJl o%l£H_, j^J\ (V ^ a j LiJ .LAN 

jl^ill ly~Z 4kJ -j^j tLAN olSLiJI o%l£ J^jj iJiiV v-^ J 5 ^ iSs^ 



cJ^Jl ,j-iJ ^ji oLiLJI oUL> (j-ii Oj>*Jj»wL«j j^jJUl ^U^JiSlt sJs- d)l .«?cjUJl«J| 
rt-ilu jjJ V°*^! t5^ t-jjj^UJl jJjU- < _ f l> l^LJI J-vjJ1 ►i—jJ ,^^53 j^y* j* 
•Jj»Ju»wU»* OjAp J^ jlSU *A$J ^jSlI) J-»^*-ll ilil«JI CjLjLLJI r\%njj , oLiLJi 
oliuJaJlj iJjJbJl oUxd^oJIj lJ oj . t a . J I. J^J ft^Lrt /*■* ViiJI ,j*A ,_ji OjIaaj 

i^ls-Vl MS-DOS J^dl fU*." JUjc-L SJUAj J*jJI J*>JI iijiiJl oLiLJI 

ob *-li~i ol *Jj>iA« J** cj11»>w. Sop (h_»p J*»-^ cS-iJl /viLJI d)lSl»yj 

ojjfc ^ JJuidl Aj^>\ jT^^J - oJLa-l^Jl -LJlill ^ oLiLJI ^ JoJJ oUkU 

jU&i ■_ «-,^ ^ cjULUI oJLa p~Z>jl r'-f*-" oiJUi* <sol>- t.JL-1 ^l liiLiUl 
XS'jJi ^ NetWare ^» JUxu-Nl **iLUI S!*J1 J^idl Ukltj .U^i: ^ -»SU^di 
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. Banyan Systems y> VINES j Microsoft ^ Windows NT Advanced Serverj Novell 
tJLI tSjjliu ».|_t oljji-^j iuIjOSj _>U-Aj Sij»Jl 3JUI tuL>^i«JI oJL» ^*xlj 

oljjJl ^JLSj (_$JLJl J^UJI eLfcJl ,__!* ^Lat JSwj JU_Ju l^lu ^ jL^-'bfl V*** 

DOS fit-ill o-Luil ^k <LumJI cUakJI 

i! UJ . I4I JJiii f Ikff Windows jt DOS f Ifcdl ^ SJUi J**? ol - cJJl ^-ii 
J*JI UjI -OlSC^i i DOS flkJl jLij ^HuS J**, ^ill ^^s^^l c_.j-.UJl 
Aa*j % *\i H fl-d-* <j Jp ^'j • ^" t-jL2*JaI AJ^Ati f j>2j ^yii^iJ <ui>w» .I*- 5, aLs>»aS 

(♦J ^l i_~Jj»Jl y JuJUJl £* jt J*=>«JI iiuliJl olSLiJl oli iJi.L^jjJl 

> '," » ' 1 q\ 1 ^ i g\ -S 1* " 

AyUaJl oLJiLJl /^jJJ fLf»JI s.JUl«Jl oLitLtJI J-i-iJ 4*JaJt ( jjj jL>«j U^P 

SjJI *]L-j 1US3I l|i. J-Ijp sjip JU- iljly *Uj vihsC^. tDOS flfcJI ^L-l JU> 

« JuJI ^j-^Jl o^U*»j DLSC^jj .5pj_JI ^JUJl ^-U-JI l^tf ijJb- gyU- 
^«S'Lill Sj^-ls' **>j0 ^J_j-^» 'J^rl a*j * liLr* - ' '^ J *^* i ^ J l^-' ^-*j ' *s^_jil Vc* - '^" 

•y I j_j. U4* lfj>- JSlij (jiLjjU ^yto-j u^Ulj ^a^j^JJj ^y-t JJciJ ji»LJ 
«information highway» jj^JI t aJI j-Jj L» l-i* . i— j^Jl ^ iSwJl i-^y V** 
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Ji &^ > :«^lsJI Jlj-Jl £> jljill s>>^ ,y tfaUl .1* j^ jl^, 
oiLlfll J^jJ i»k^ oJcil oi cuS" lij fffiM ^ ^j V ^U, &%+j 
J\ l£L- 4, jJ j^S^i cJjVl Sj^U J1>JI IJL* c > x* IBM ,y Token-Ring 

^S^ 1 0^ d?*y J 51 ^ SJLP ^^ Token-Ring JaUuJI dLjJ ^ J lit Ul 
oMUJV ^j-JI p-jw^JI gS »_--.lj*Jl eJlS" lij .^Jljeyi v> -UJlj LAN 
,>> SjJiJl v^ 1 *- J* 'M jf *V^ V 1 ^ "L^l viULSCjj dBM 3270 V> ^UJ| 
• x> ^ Ji 1 * x* t^UV 1 VJ- 1 ^ 1 C* Ir 11 ? 4 JUaj'Vlj 3270 £jJ lJIjL, -.UUl. 

£a Jl «?Jai* IBM ^ JJljjJ <_~-l_^ii JI3-JI JU> 5JUI iU-Nl ^jjj 

Transmission Control Protocol/ jUa^l) TCP/IP JjS'jJj^JIj .TCP/IP JjTjlj^l 
i.^SCs- I^Jj^U ^dl JUaj'Vl cjVji/j-Pjjj -jji Sj^LJ ip^ojfj jjb (Internet Protocol 
c~J lijj .(JUJI <-U*jf ^*?- ^ oL- j*j olS^i sju- l^uSj sji»^J| oLVjJl 
^k-J dU^ t TCP/IP JL-Lill olxvl^JL. ^eJ Ia^ou, JUjI iTjL^.1^ jL^L 

fjjSJj . ijlsMjJI Ajjj^JI *-^LyoJlj J. J t AtH i*iiJl j^. iibii* P-jjT « i.^lj^l Jajj 

oUUI ^.j^j Jj^JI JL-jJj oLSJLJl JjU TCP/IP f lkJJ isL.JiJl JjL^I dU 
. "U^jjjJIj ^LLuJI cjlSLiJL iJUdigJl 1— w-ol *>«-II /►* iaJbi** f-l jjI ^JLp 

^-SliJI oVT £. JuJU SSLiJl oJLa JLwc-.! LAN olSLiJl J*p olk.^. ,J -jJUUll 

^Jj ^y l>- JUiall rtJiLkS" J-uo iSLtJl ^ Jb-lj ._j ,^U- SiU J»-ljlij . oJL*Jl 

djh\*}\ fj\»: .« u .[^'^ M >\j ^Lill oIjljl-ui jyfi JL.jJ aJISC^j ^-S'Lill i-jIj-» 

JL.jJj p^jLiLi ,_^P ^UJl JjL,j oJULIj iilji)ll Ij^aiwtJl t-^-lj^Jl JL^ 
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. ( _ r S'li Jsl—j J£Li ^s- ^j^td] J~-iJ {y*\j> ,_»* »l " > ' .,«. 1 l j^jULi 
,J u -S'LiJI oUiL ^e cjUjLlJI y Jbj* ^Js- ^LJI J-^iJl ^j^j 



..iSLiJI 



LAN alix&JI iaj, 

♦ «v 

olSLAJI Juj Jbjj Ja» jljill oj>-i Jl>- ^J»a - u^ 1 l * si *i (J* S -V^ 1 V***^ 
. Ljio tj_ r -i-< ^1 olilJI j\M*j LAN cjl5LiJl ^ iiUJl ,y> ik-t S JU- «?LAN 

(3 _ 2 JS^JI) V>^l ^Sfl °^ jc* iii * JI ^^»j^l Cf ^J^ 1 G^*-* 

.ISDN fifell JU-s-l Jl 




(3 _ a) JSAU 



^ *i^i)l oLs*jI_^j oU^jjJI JUjc—L Lj>- j^cJl *^*1* LAN iSLi « SJuij 
^j^U- JkJ^ I* i_j^u.L>o *iC»»i!l ,^,1* SjJlSJlj .(remote-control software) Jl*u 

.JUi 
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.JU;VI oUaL. £jj,j* e ui JvoiJl Jaiu 

LAN Oli^dj SjIjI CiIjj! ■ 

SJjIjx* i.jiv-J Sjj^GIj Sj;^Jl olw j*Jl ^i LAN cjlSLiJl SjbJ ^^c; 

^t^y. o* ^^ SJ * ^Ua, -W*^ «*~S i^ ^i 8 J .^t.....ll cjIjXj'JI ,JVT 
,y> oLjl*JI ,y l^j* ^.Isll J^aill j^m^i . U^JLpI _^ ^ i^u: fjjS, L^ 

XSLiJI JUapI *_i^ ^ Jj>«Jl dJLi_^ jLoJl Jlj^Jl JU ^ n^j.1 q 

C^2j .jJj-Jl **>- Vlr* ^t ,>• uc*\T JUtf-.l Lp-^p^jIj olSLlJl JU^l 
^ LsUas-l oUL. ^*»«ij (media-monitoring software) JaL-j^l 131^ oLyl^i 
^UiLJl L^^pj ydl otjL^jJL, SJL* JS ^ j^jSj hjSjJ\ J-*.jdl so*._, 
LAN protocol) LAN aSLjA\ lL/jJjjj JJU^ pi, .SSLjJI « J*J| olk»wj 
AilJl ja i-jji iiL Lj*-^ij SSLiJl jj> SjjLJI oULJl J^ iUdL (analyzer 

,^1 Jj JUJl {y*^e> CJjJl t _ r uii ^ Ljm ULlaj OjLuC-j /JjJUI ^UJiVl iJLP i^LSj^ 

Application-) tuUL-ldl alJU> oL^I^j ^s^Sj .ulijJl liJJi L&j \-^>Jb 
^\ cJjJl ^iJ ^ dj^> ji\ by*Jaz~j -jjAJI ^U^iVl iJL« (Metering Software 
Ja4* f.!^ (^^JLp cjLj^I^I j^ f- ji!l I JL* *3jl«iL«jj . (_«**<ij>«JI 55Lij J-vai» J^J*i 
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gX ^gp tt-jUltj SJOu »yS cjL^Ui £f. SjLp jj* LAN 3SL£JI SjlaJ oLw^l^ 
jj^Jj LAN JSLiJl j*J J Jbw iJai»d L$JU*2*.I ?ljJUJI - : ^-; **.>-k. T^jjLS 

S^bJl S^Lj 4^ \ Ji S \ij*jA J.L.jS/1 ^jUlu. LAN &Li ^ jUli^/l Jwj 
JaJaidlj jLtL-Vl ^ jjJSCJI L-uikj J&mJI flkJI IJL* Ji* ^j 'J**ll **>*»- 
.y dUSLL* J*Jj diJ V-^ W 2 * J 5 ' vJL-tj JSlJO iiL* D^L. Jtfj .Sjli^lj 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



J^All 




4*U.| feWUtf *&uU*A Itii^K <-M»it» H> 
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UUJ ^U^it oJ* ^ L.J iSKll SkAUl oLullaJl JL^l ^ aS'jLuJI OJ 

oUjUJI •j*! ^LoiJl i^j , < y>i}\ &*L cJtf «Sij>Ji 4JUJI1 UuJI oUjUJI 

j-lill JU*M i^LJI cjUjILJI -j^J ^Lii^l ^.j oSflj .SiKJl SJIaUI ijjtf 
fLs— Ml JL-i-l gJaiJ ^1 oUjlkJL JisSS Jlj^Ml otb t^L-Ml ^~£JI 
Sjj-SJI ^iiU-ljll c*wul t JJU- JS^j .OljJMl feU. jl J_,^| -^ s_,jJ3| 
SSUsJl SjuIUI J**!*. /jJ jb-l_^l iy«J| it Uy .5k*Ul jU^Ml fci J} ■•■■ l3....-rl l 
^ t >£~ ao* -rtSt ^ 0U0UJI tfjLJL. l Jk^\ & Cr ^ 4 t cJjJl Jljj. 

.^U^lMl 

&LLUU 7T..ulia I 

A-B JjJl^JI ULp ^*«j ^Ij 1(1 _ 3 JS^lJI) hjdJ] LulUl ^yLi. ^ 
t^j^i JUjoujI lLu5v»j j jj^Jj t jLi-isIl ii^u» iL*<ij t p-liLJI a^oIi* f-U-^L L»_j 
jujuJI jjb*j tdUS Jl AiLsiVL . Vj>-^ J^ 5 l*^ -J 1 *^ j^ 4 ,5 J> jlji. JjIS" 
4jjJlJI «jJLiJl JUj«i^I ,yi (Hewlett-Packard JS"^ j^^J Uj icjIjuUJI ^yil^n ,y 

jJu UJLiP SjuUaJL _>j-aII J>«JLi wJ J»j4« j^Jji jjaj J_>-^»>- ,_^1 lS*}i **» l*-* 
S^jLiUJ iJUij ^V^ yd^* c5j' J ^' ^"B (JjJU^I aJIjj . 7-I1LJI Ja^ rt-ttJb-l 
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4Kiy »Ui JU-^J "jJ HjfrJ\ tjs* j£Sj l-fj^A •**£ Cx 



.flkll 6jU-a-4 ^--M oe^ 1 u^l^i^l f Js-aMj c^iJI 




CibuUall 5SjLut4 f-tfjljj 

.JalUJI (j-ji- A- t-J>2* 4»U*JJ J&~>« jJU<"J <*« Vj*JI O^L^^I £^>J £~3 

^i fo^rjJl iibJI mLulkJl tfjLi, #■<$> J*-:-. c(2 - 3) JS^JI ^ LS, 

_ 3) JS^JI -j^i L^ lolSjiJl ^ dt ^ i*~LWl c-JU Jl ^Ui j;P J££, 
Hewlett- ioiyiS 1 i^LUI oLulkJl i yuu J-^b ^-=J ^jlj-iJl »i* ^ '(3 
Jj^^i p£j iulUj ^u^> VJ- 1 *- J^ l*^ 1 eJl * J-^J -Packard LaserJet 







•©•r^-je-s- — - — 





(1 _ 3) vJt&M 



Lcut Aa.jJ>J CjUj '*i<»i<"rt **jA1» CdUia£U ^A »j^«tt »o* ^* 






JL,^ lulUi JU-a-l ,J &j£* o*t~S- J^J oULWl tfjLSu <nsjb ^ 
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njj Jill f,l'~~j . S^U* IJ *a>*£}\ <u ij^iUw *Sj*pja *hjU»J| eJlS" ^] U£ i*U»JI »l$» 

. olji>»>j i*Ll*JI J^P J-— iJ LSij 4j^**>^» CjUjU» SJLe -j^j jy f-liiVl |JUi«I jSS^I 

J»*J| aili J*-jt ^JJl *^iJ\ j^sj lipLUl J**. (^ ^jUl J^o^j UJU-j 

.Juuiyi « ^jijJi j** ».wt ^j*-! ju*-L *j2j \js- 

JlJbSLi ^1 ^UjftM >~ ilL* 015 lil iJU cS/IJUl ,y j-1531 t-Jkfj ►Ja^ ^j 
Jpj-JI Uijt JOJ;-< aiS3j iilSJI Jbjj- o^SlJUl iiUiJ d)I p=i>w» .n^jlail Jl SjS'lJUl 

. ^a^«o ic-LkJI iJLp ^/VJ 



>U>JI ^ J--S" JJ^ ifJLw f-i*"--* oljljla; oUuliaJI iSjli* •'cfj'j' 3 J*^ 

,JL* it iis-'y . iSJb>«Jl apLJJI Sj$»-t_j tMacintoshj Intel <Jkjk t l. s a.-^Jl 
aJUL-J S>^>-T &■ SjL* ^LwljJli . oU-yi Xjli* XKJuJ US' L-L. ^ jljJdl 
JLiuJl tut J**; il)l «Jy5 U UIp *j*->^JI jjvxJI *Lij)l lfL»jC-J ,_/JI oL^l^lj 
,_^JI ,>. IJJ t(DOS (ilkJI £. J**JI X* 4^-U-) l/ *a^ill vj- 1 *^ ./-JUdl 
^jb Ot Uj o^J -L*ibpj LAN iSLiJl ob^lji ^ sj^Ml .A* JUxu-l 
j^- J£^ cjL^IjJI JS" J*-!- c JULdl UxJL il^^ i*-l/ J*~ ^UJl 

.^i aik»ui 5*-.ijji viKjiA* J i_ r *i-i ^ 

^j t^I J^^ liiu 64 J £~=J apLkll ^jlaJ oljl> jUJ JK»j 
.Jb-I^Jl ,U:.,II U^t IjVji 75 ^ JJl jtft SaU ^ oi^auJI *1* jU-I 
cA*jJte iUh\ (i^Vl J^LUJI ^JbJl 0L0UJI i^jLl* ^jbi pJi- ^JU^j 
J\ S^-UJI jt i~UaU UJLdl JihJIj ^^-tll v^ 1 ^ 1 ur! *2iU^I jf 
LjljsJI o^L^jdl -^j ..^ai^iJl v-r* 1 ^ V 1 *-^ 1 ^^,_^]| ^ Ji^sJI 

oUjUaJl J^jLL. ^jljJb Jjvoi*AJI vr-'j^ 11 Lk^ i^*Jl ^Wl c^* 
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ttjUbaUulh 



^' rfi^ & u^uiL^ 




y< «» 1 * 1 ujjula 



(1 - 3) JiAM 
ftJA i_kUxuj .X&Jlui* JLaaUa £» i_ijLiii\jjaJ\ Jujl lajiu\|t XLjjIalf €i\jliUoH I£jI£l* H^jlji •'JJjl 

15 ^yvfliVl L<Jj>1» ^jl^*Jl o^jISUI ^a 5jl>- iUoj ^^ jUip^I tikSUjj .A~_ r - 

. o%l£Jl -^. jl^Vl oil. SJi* jj> cjUjUJI 

JL-j^j LsUIj /»ji ^^53 jUjLLJI f-i^jb i>«^«j* •al* ciliSC»j> . ajjj^JI jj^o 01 (j^*-* 
»UaiJl m jl DOS ^IkJl « Jilji* SjS'lJUl ^ *_JL« ^"Ijjj JUjcu-I JJbSCkj iL»jJb 
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1 ^ 1111111111 


„H ...» >i "j r 

si u it* 

, '.».; r -rr. 





(3 _ 3> JS-idl 

HP &ij>ftUl JU-AloU l|0 .jUuM ^1 j;*^ jua. cibuUo ISjLiu ■gfjl. ASP ServerJet jHaJI ^a*i 
.3UlUa\ c»\!ul+» 3I oUa-at^i U) £ jj |> ItUUll Si jUiaj ^xcA u£ U^auL^. 12 J x^PiJ LaserJet 



.VUJI ^l**^ I4JU-S-I Jby ^1 *ulUl •tid'if Windows 

»L$>i J&j i^j-. «j£f *y ^jkj tSJUj^ S_>4>-1 obultJl SS'jLi* nsJj* j~*5 

. uiJULS'LJL. ofSl ^* "^.j L. JS" 1JU DVS" IS| ^j ijUi JS^ JbulUl ^JJ i»LUl 

DbuUaJI SijlutA P(^jlJ pIjjxi JJt jLuC^I (J4AJ aikl uu La 

?4pUJ! »Lj^ jUixjl <-ivJ yjsJI RAM SjSIJLJI j^«- y. U _ 
?ijlji» jl iJLJLJ o}Lv!>jJ JjjI Ja _ 

?iik^t4 tTjlp^^-J J-^ oIajUjj Wl>«JS «_^uil_p- Jw'JJ SJj>-_jJI J^3 Jj» - 

jJULpj .J**JI ap^,,^. 3L>-bJl ^i 1*4* Ip-jar- J^^" oI«jUJI ^j^ ty 
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uiS.tiH &, tiuaif LAN CiKnt.ll ■ 

PC &>~. ,_,* 1987 aU ^ j-lJ J 15* ^ 5y JjV SjLJI «JL* cJUjc-I JJtJ 
*LiJ^j .(-isUJjPl SjjiSCIIj iilsOl i^ii>*^<Jl i^U^ruJl aJu f\yJ>y djl^ Magazine 
^j Jb-lj JjI5 ^wijj *j£; ■jj-MiivJi •jjo^iU- ^J ^>»j ti_JLSJl SjjAvp LAN JSLi 

IJLa pr.ti . i i) fc I*? ,*£ ^j^*^ "?*-""j< Lr* J **^J iJJiJ' J"*-*' J' £j' ±\ •••*•■ " i\ l» g ^. t a*, a 
i SSjLi^JI / ) _,^,,/j>tJ!Jl /vj_j*rfLxJI /^ -k>-lj (IS - (1)j-"'^j»«^»j lS^' (j^l^-OU «-»LijJl 
«>IjT 1 j5^j ■ oLiLJI l^)UL« (j-iJ •^•IjixJl Jjj*>ji\ ,j&-j c^LiLJl JjLjj cjLulkll 
.U-jVl SJjiiJI LAN ol£jJl jUj jV cJj a* u^iiJl iyl^Jl LAN olSL^Jl 
LAN olSLiJI yi«J 2L~JL aJLi *1su~j JJUiil SjIj . j^S Jiwj c».,A«,>«j| jl» 

u_j_jJL--T ^j ckLijSlI SS'jiJUJl LAN olSLiJl 9y4>y ^W (*~« -Sil j>^5j . -k5» 

laLujjVl ^jjAaJt LAN oKt.till ■ 

fljj ^^j J*L> ^ i»U-jVl ^jX^Jl LAN olSLiJU SjjJt&l l^IjJUJI ^1 
o^ J.L.jVl SS>UJI LAN otsLiJU iiK JiVl JsIjJI J\ o>Jl Jjj . Lj^i 



olla»m SJLP -j* cJjjJl ^-i^ JiLw-^Jl iaL-jVl i^jX-lwaJI LAN olSLiJI J-***j 

o^ISJIj Vj-^JI i-iUVl o^tf ^ P^jliJl j_^kJI j^j t j^»«Jl Jb»^Jl 
LAN ol5LJtJl J^jOwJj . JLjlJI JaL-jVl oJL* «L-*-£ s^LiJj ^^ 5JjJi>w»JI <w«UJI 
ARCnet Ji» ^U-t J*^" oljLil JL-jij iljLU culUai^. LL-j^l JS'jXAJl 
olSLtJl oJLjJ (adapter boards) 5til^Jl CJ^-ji ifr^Jij .Token-Ringj Ethernetj 
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JJU- j, £jJ Cj\jA 5 ,J\ 2 y. oUUI j£j Xj^Ul\ o^lSCJl pit: Cftj 

A^JaJI *LijN 4SL*lJl ^o.o^^ i £-^1,} JImu* J*J^1 'U^ ^^oii-SJl i_J_j~-L»Ji JjJ 
Sj^jaJI tObolUlj j^ljiVl oliU-. Ol ^ <i~>o DOS /.UaJl fJtio" i3jl J-i^J 

JU-jl-L <~-Li!l oU~kJl f.LJ <£JJI JJ DOS flkU i. JbUl iiUl. ^^ j^" 
i^UJl J^loill *^-lj oUlk. -jSClj loLiLJl ,jj>J ^C-ill r JJUS' JiljJI 

JLiu {ft JliJJj ,^*JJI ili»lj LfU»«J iJijVl »JL* l^Aks ^1 SjjkuJI oL^ljJlj 

i_j_^»U- JS" ^ 4»-L~« ^J r-bs^i-K liflSLLj »3jj* LAN ?SC-i a?*^ «&* 
r-b»c^ US' tLAN aSLsJI iiAfr* U\iaj «-~fyd «~£JI Zjl^Jl ^fru ^\j ^^^a^S 

Jj>w ,j^>~S v_-j>I^j oljU^. jtsl j! J*p olia^u. _^ ^Ija- ,y <iiy I»L.jVl 
LAN olSLiJl l)V cuU J-^j 4*iJtf Uj .J*JI IJtfJ £_/£* i_~~«li>>JI ^ ,y> 

&Uall oUiL 

■UL-jVl i5>uJl LAN JSLdl j*-^ jiSl jt ju-Ij l/ s*i~J VJ- 1 ^ "^k 
JO ijij* <o il^^Jl obuUaJI Jjujm (/iil (print server) ^LkJI jhSL. <++* ^"^,\ 

jiL. JJ UL-yj V" 1 ^ 1 ^UJrtll UtiiJ ydl JpUJI f l«- ^Ijwli ; ^r lJ l t>-s-a 

. iSLUL ^UJI apLUI 

^jiUS" LiijJl ^-ii ^ j^Ui - J-UII tr A*£l\ <->j~.^\ flJiu-l ,^*jj 
apUJI ,.M,1 J-^U- iik*- olik. JbfjJ V_, .i-^*^ J-* II* 5 ^ 5, jt ^^ 
p .SJ^jJI oUjlUJ IjljuJl jl U-Ld' iiLuJI ,y ^4 u -r*^" " bilo ' L ! 
^^.a^ apO. ,^1^ ^ 80286 ^JUw ^-Auft ^>yJ^- JU*^-I ^-Jl 
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^^J, V _^,U J J«J li> S%JbJl LAN olSLiJI JJUtf <J*t yjJj .3SLtU 

J^lcJI ^j ik^ LAN oKJiJI <y B>5-Jl ipUJI ►!-,_, ijiii\ 01 
f2L JJfa, .SJlS*. djSS U bl* gs^w JSLij ^j^ U~JI J*eJ ^1 ijb>l 
U**^ iSLUL S^jJI ai^...JI v^-^ 1 Vr- 1 ^ 1 0- ^M^ 1 (V ^M* 51 

UtljJuj SSLiJl ^JL^i~J LAN olSLUI fjj £» *Jj*^JI SjUj&JI oLswIjJI 
. *pLU| jUadl u-ls* ^ fl*JI ij^jk |»5^J| ^^l* SjJiJl 

jiJI JUpV 3»lUi J| JpjkiJl t ,j8K i!JS*Jl fl*Jl i_-lks L. Lilt 

Jx«J j in/ » oilpL) L*lb f «iS V oUL-JaJl Oi L*JJ . 4jLmj Cj|_jiasi SJU> JLu& ( fc > .* ^ »ll 
C-m J* »^-/»_j-^su <pLk Ol ^U^iVl JL>o JLi i«Jjuj IpLUI J-** JLufcj JJ iwliaJl 

oU-Jl »JL* (i>Ai>-l JLxu*l i_~~j c*^^ J^-~< J* ^J* ^"J^H J' -^ j>**^-* Ji-*^ 
J^nill «^-lj i Novell ,y NetWare ^UaJl Jo,..;..." o^S" ISJ. . JjUI JpLLJI J*p ^i 

LAN DlSoAJI ^i &UaJI luaiLk 

L.JL1P JaLijVl A^jli-Jl LAN iSLill ja j£*J U (_Li»i ,_,!* J-^aa^U- 
LjjIjJi ^Jb>«£L*j . ^»li»*il SJbJ 0LUL4JI ,j~4J ^J ( jj \yj> Oj*,0j j^jA LfrLwC u J 
CjliuJaj .>• LAjjPj <1)jj>mJI JftwAjJ 4***l»uJLi jjjJbCj CjI»JL>- jjij^l Lfr l ». iC *j L4JLIP 

JLjcuwI ^ aS'jLIaJJ l^JL«.ic»J Ujllp UuT j^iaj U~»-J (1)1 US' ■ oULJl JjpIjS 

t_w*l_p«-!l ioJajT *u> jl o-V 1 ^' i_-ju>lj»Jl ** jVJl ili»Ul JUojVI O^vsj 
i_^>«J »JLa JLi**Jl LAN iuKJLJI {)jL>j£j~j jj.tfU^JsSM .biu ^^J • V'_JiV' 
UaJLJI »_>*>-^l ^ Lftj^J oUiUall MS'jLlU iwi JLjjj oj5 \*\j .oUjUJI J^jLL. 

JS1 I4JI l»i l*j~A\j aJ_^-JI jijl oUiliJI i^jLi* njjlj-ii niiL»— lulls' SfjLiUJI 

.AilS - 
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J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



J^ i|f 




us a\&*«tt *tt*«* 4*1* 



♦ ^r *• 
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A?jiiJI LAN olSLiJI ^ Si^jJl *!>•% ^UJI ^ i.U. s>; *IU)I J^kSI 
^UJI JUUb- iuj xp jL^)fl ^jiu ULtf v^'^ 1 ^l oljL»)ll r^ J»t-jVl 

jj^O V-i»u^ JUIaj Uj* i-jUJl Jj-*mJ| JjUSj .(j^tJl !■»**«.» £A flj^-Vlj 

J^iJI li* ^ f-xij . J-ve»L5=31 ^ Jbj*j JJuiiil iJiJlj o%lS3l JbJUJ oUJ*^. 

^J* \Sy"^ J ^' j^^* (j^*i ^ ^*^ a~iJ ^*r"i J^ i£^' rt-j*~fcll LU (_^»-j 

,j^«jb f-jUU 5Ju>- Sijt l^SGj i (ROM) Ja5i ^1^1 UjjS'IJ ,y «&—* oLj^jjj 

*j>Jl JH Jjfci- SjaUII Mj^-Vlj ^kill b*>«i JOuj .LAN olSLUI >J ,\y*\ 

. jv^UJIj (UJljVl oUkaiJl) ol_ r ^a^JI ,>. Ua» f JlSj ^jJSl 

,j» o!Aj1531j &lt*Jl liililiuj iiUiu«Jl iLya>^JJl tw-^l^pJlj cjUaLJI Oj 

^ tUb^*j VjJJI V* 1 ?^' oLivol>Jl £fj 4jjJ»JI iibJI oU*iuJI C>T Ljj .Ifei 
JSwjj .SJb-ljJI 5£jtJI y*~J> iibk* ol£jJ» ^ ikp iLlL»j r-j* jL>-Vl kJle>l 
•jSCJj .ZSiJJS AJLldi i^U^ljJl *l&( X^ -Ujiil i^JUl jbJl aJi»o V iJJLj. 
eJilj* l^J ix^lj ol jlji iitif 01 "--*«i '^s 3 " ^-fr" 1 'j - ' u*^ ?^^-aJI *bJ| »Ufcit 

.juVI IL> 

(servers) CjUxLi *a^j> iw*>wJl u-^li^sJl olSLi ,^i i_~-<lj>Jl ^^2; 
a$j+ i oj»S\ \^>\J>\ olilj-j oUiLJl Jjc>«jj . (client stations) 3SU&— • i£iUa*u*j 
•jija. (^^UIIS) LfrJ !JiUl sjbyUI JU:>1 obUjj r ij*JI sj^-lj 145U.U.J 
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j^\j pxL* Jj> ljjul\ Sj^-SfJj oULJl J\ Jr^l ,J* Sj-J^l *S^iJl <y 

i iAs^Jt CjUji ,U,T ^jit.t.Tj LflJl *JJIJ l)IS" jl Jaii ^LaJLivJI ojjJU I . /I ., rt-> «^ ,, aJLa . 1 1 

. {peer-to-peer network) kjlJJ _ xi\ i£~i» ^^o— j U 

^j c,.8U^ J~Jl 80486 jl 80386 ^JU*j c-j^U- ^Sf ,^Uj iLU* 
. & JbJI olSLiJI ^ i*U» oLUl** ^t V 1 ^ 80286 ^k^l**JI ^ti i_~J^>Jl 
Windows NT Advanced Server *.U»JlS' ijill LAN <iil£LlJI ,_Lj>-Sj 5»Jaut «,Ut,,.7j 
SjSIJUI aJ^* ijOij i*U> JLjclJ Novell ,y> NetWare ^UiJlj Microsoft y 
J** iiljJbJI olSLiJI olijJaj y jbljx- jiOp illi*j .Pentiumj 80486 oL»Jl**JL) 
l^lijj . JJ^JI ^i flJ Ui ^j--. fJ Jl ^jJ glU- Aj£ ty 4M Cj^LJI ^i Ujr 
I^JLjcu-V Pentium oUJUaj 5w»im-i c-^-lj*- *lj-^ ptvaJl tiJjI**JI UjU^Sf 

saLLi cjIjUJI o jl>o JL^« <J Jji illi* . lJ~>- UiJu aJL«>J j_yiSCi V 4j.sj»* Vc^r* 
JSU* JS^j . £»>Jl_> £»>Jlj gij-JI ^» jISp JS3 3-*t j^ 1 ^^t Jj"^l i>t 
olil^-. i*j—j { yo\ J ^i\ Liililj^-. if>j>j> ^ *lUi! 4-**l jSS^II ft^iJl jj^Sfl u)^ 

.LAN olSLlJl ibJ ^L-JL. Si jUiz-1 p_*l ^ i-J&JI Jj>-1 ,>• 8j~SJ *~Lr- 

£jM\y* £jA eJL!>- <Pj*»^t jS>-} I iJUl ^j* uilUiLJU 4^-JL) < j^^ajj 

16 j *3lLp-j J-^il jt Pentium £-iU*j ,_^aiJi l-»j-.U-j i^lybU i-ij-' (»^ !, » : ' 
l^ji Jb>Jl SiLsiJ ilU ^ aJLS^Ij oIS SjS'li jiuilj t^I Jb^ XjS'lUI ,y CoLU^ 
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Texasj Standard Microsystems Corpj National Semiconductor Corp Ji. olSj-iJl 
ARCnetj Ethernet Jl>-LuJI oULUJ JS\iJ\ /y oUj*^« Jjj—i Instruments 
. $600 ^\y- 1987 j.U!l J Jbrij^JI J^IjuJI iiliu iiiS cJJj oij .Token-Ringj 
JJ L>.|js]| olillaj ilJjTpo J^i 'JplJjJl oL>j^>* -j* j~^' j* J 1 f-"-J ("J^l L«f 
.$100 Jl.p- ARCnetj Ethernet olSUJl jL-J «Jj it^>. iJS^s-l oU*il. 

JlJ ai* ipjJa*Jl jJljjJl oU-jJ i^Jb-J JJ iSLiJl J »-Jj~»L>- JS" g-b>M 
oUUl J*j> Jl ck-j)1 <_,*-. U j] iSSLi)! cj^jIS - ^ 5JUUJI ii>ljU)ll 
. JJUjJI «JLa (1 _ 4) JiwJl (jj^j . i/S/^l *~wa>«-iJl i_*«-lj>Jl J^-b (^jljiJI 

.ISA ^j-jJI J*UI Lg^jij a* 

media-control jU«&M) MAC ^Ij 4ij_^wJlj mi* JaUjVl JJ Jj^jJLj (»J^»iJI 
ijJLcJlj cJlsJI ^au^Jl jjjj t JL-jV Jj ^vadl ^ JLCil «ftti (access 

.(token-passing) Sj-Jildl t_— >- 

isLuijVI ^1 J>ua^JU fSaUl 

jLjj>- Ji» t (carrier sense multiple access jUafcM) CSMA jl U«UJI &rj*JJ 
. .l*j)f| irjijJl LSX-yill i*&Vl o- U^ jl itytJl jU>- j\ JJJI J^W 
jJ ISLi .«LUI JiU Jl cu^JL L^JL-jI j^i dUj dU*J ^1 &^JI ^j 
L^JLi ti^JiJl J tfj*t SJL4P ,y iL.j*JI SjLS)fl jT 4UUJI a^jJI o_^ £~J 
JSUuJl Jjtatf (^-UJI <j>iJl ^i ^-j^) W-f sap dh * • ^ U J ^ f ^ 
. jL-j)fl TjlIj aJjiAJl ^jp SLOJI cjj^ cjLU>^ SOp £*-; Uxp J^»J aS ^1 

Cjts ,a CJ Jb d^ J»U_,Vl JJ Jj^jJU Laa^i tWk^i ARCnet flUJl J*-^. 
jbjj ^1 oLl«^JI jkjC IJK* .iSLtJl J SJLi* J£J (255 J\ 0) 5i>^ pjj 

48 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



/yttw 


l^ww 



c^Sfl jU<-)fl ^LUI J.L-jVi Jl Jjv»jJLj j^^JI Jak^. J*i£y 
olk>wJI j»jaT (token) a^jJ-tdl ^M l^>\>- 3JL.J ,^1* 1 5^-ltJl i_^»>. 5>«JU»JI 

J|ji>Jl lijjl^»n* (l)y_^-i /^jJLJI ^U^JiVlj LAN olSLiJl t\A* DlSL.^ 



.lijj |^j" V Ol ^ dU ^jti^j^ /jS3 



t< 



'jss- 



,Ui 



i»JUJl |.UiJj ARCnetj 



.MAC J^^Jj^Jl jl .k-jVl ^J. J>*=>j3l Jak^. JJw ASj*. ^l 4^-Uj 



dLUI j! JilsCJl p^ jj> 4^1+Jl 4>-jP «-. wJ rjkj ^JJI AjaaI ^15^1 l)Ij*JI 
^Jj tARCnetj Ethernet &Ji>JI oliilfJI dlJ *jUjj . SSLaJI *_. <dU«j^l i-^ljtJl 
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ijSJj j£ij .otAjlS^I <i»ljL>- ,y ****\j Jpj**.^ i Token-Ring cjI^LjaJI U Jb» 



oLJJLJI iajj l«J} 5W- ,/JI o^l£l gjJ J^Udl iiU* aJUJ 

O'jLlS'j j^jl SJU^JloJl OtAilS^l oljLkJI ^~J&j .Ailj£ M J\ oUa*«Jlj 

JjMo; iiUaj *U&I ^ v^-r- - 'err*-" y» Jj ,y ^yry K>»^l ••** ^ <^ 




(2 _ 4) JiiiM 
jjA Jjj<*»-» -iHw j <\BM Token-Ring li^jj iJA" <ii^* ,iu "J «oiUojj -^A"" 1 - i ^ <&** 

yL^I ^sillj ^^JUll :^JbO JW 6t cAi dlyltrf* 0U>Us ^ 
ji*ljJI ! i4^ ol£^»«Jlj "Lr^ 1 ,y i^jUJl cSL^I V^JI ^itj .cdlL- JS 

-^ Jaii A^L^I *^i)lj ^riy^] iJUl Oljjtdl jbjJ_» .(£/^ Sj-JS' jiU>j 

Jl ibL^I J^yl SX>JI oU»L^JI JS - J^j . iSLtJl ^ JL-j)/l **r- Ali*Jl 
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Ziff-Davis ytJ Get a Grip on Network Cabling y» ^J jM i-jbS' *j»-Ij ifr^f^Jl 

. (ISBN 1-56276-057-2) U,! Press 

j^aaJI Oaodl Jjlill 

RG-62 jt RG-58 £jJI i^U- * (coaxial cable) j>>-Jl JU^lJI JjISCJI jjjj 

jV *iJj 4il» iib-gi . «L>-jLi«JI XJ\jj^1\ *ift^ai\j (jijjJiJl /jj« 5JU>- aAas- i a**_^I 

iJbAj tJb-lj j^»«Jl Jb^i* tAjlS' <*s*J\ ARCnetj Ethernet olUk^JI cJL>c~.l 
JjISS i^oU- i^^i jj*«-*J' JL> ^ 4 ^^ J** 1 — i Ethernet ollalaiwJl pl^l jl>.1 
Ethernet JjI£!I Lit . ^ ,J-^ iik>«*JI JjIj>UI ^ J**JI oUj^. ^ ,^-jjj 

4J_jJj 4j_jLJ l-^w <U-L>wJl ^jJUljJl iiJldJl PjbjZ-t *^>\j ijjycJI t ^j>»i]| 

cj^Lv»jJI i_JU> ^ «j;^ ,j-« jiSi S»-L-« ^V? "wl^l a^j* jj*"-" JL»wJl 

Jy Nj .tuljLi^l jUy SiU)/ (repeaters) o1jl« J} i>-UJI Oja y ol^jJLS' 
. o^liCll y, £jS\ 1JL* J>-b SlaaJI 4Jj*l\ <^UaJl J^ a-5Lj^53I i>^Jl jj>La. 

j^Vl JU fbj . U1SCI1 hJUjA ityjA\ oUMl o^jlS' 6^i tdlii ^ 
JSJ $500 Jl o%l£I| ^ ^yJI |JL» ^y MS J+*; Js i^_ri\ JUJ U^J\ 
J»i^ ~*4yjA\ «-iLJVl o^lS' cA otfj^l -^ cJj ,J LilJ jlSJ . iSCJJI ,J IXa* 
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> tit n il jj£ JjOa^JI diuJI 

Electronic Industries Association l«J Uj oL,}. ;jlp iiliaj .5XJJI dfcL»-L^I 
Underwriter's Laboratories,, (EIA/TIA ^1) Telecommunications Industry Association, 
<_L^?j .SiliJI jJ> iljj^Jl iitA—bU S^LJ oLL^I^ 1^,-J t (UL ^!) 
tijb* -cSC*j iiU. _^ 5JjJi^. ilt>Ut J»k^. EIA/TIA 568 JL,LaJI oLi^l^l 

.ULj, EIA/TIA ^Li^l^. 

jljjli jj^jjUo Uo~,4>- .i-o-.^a-aJl ^UtJl _,1 />_y-ji«J 3/1 stjLL v i» ^ ./^jl^ l_»!^P 

oi> JtJ is^UJl LjJLtsoljji uiilS'jji ;jlp iILLjj . iJL^ll S^saJl ^UaL.1 
,y Token-Ring flkJLS' **&! JU> jJiJ IEEE V-UN oLL^Ij*]! ^t ^j o!>ll£]| 

.IBM a>s 

fc-io ^j 1I4JW J-ojJI v^^iJ lt*^' *^*^ +*1**JI iljj^Jl il">L»Vl l)J 
^1>i1jj IBM XS'jJi c~»lS JLSi dlli *-«_, . aJL^CJI o^L^>jJI t_JLp bUi ii-~>«j W 
JajcuJ ^1 oLjSjJI ^ ilt)L»S/l «JL» J**i~j il}L»Vl J^jsl Jaki** Jj_^-i 
JUjCu/L (iJU«l ills' «ji) vAP' i>* ^J-*-" I^M Jaki»4 *-Ajsiij .Token-Ring 

4&j ij^ JSCij iUxu^Jl ot^lS^I _,|JO. ^ IJL* J-v»j^l U*^. JUjij .dbUVl 

J_^s<ai>- jl O^lSUl JU>-1 *-UaiJl Jl»- ^ J^LJS J^iIj iSLiJl JJtu«I j«JUi Uii i>»^i 
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.Token-Ring ibL-S/l J^ji 

LS^ -J**M Ollasw. ^J. JJL.^1 (^Lj— "ilijo <J^fij ^ iJkuJl L>-jJjJaJlj 

o! ^SUj Lf 3k.» II jL-Jlj ^..U.11 JS^All i)^» i^iLJlj (j^UJl ,>L^i]| q^V- 

JS Jajj 4J ^ L^-A* 1 " jf ^^J Ji^j 1 ■ 1J * i ^ ARCnc t flkJi J**^ 
iSLlJl (^i^ Jalai** y>j iibL.Sll J-v»_)i! iijS'^' «Jb-j £• SjJiL* J*p ik>^ 
Ul . L*. Jail -cjtjJjJs ,y JUUj J^y «J^-j Token-Ring (>lkJl J**^-jj .JSS 
(^iLiial JaiaM jaj iia»wM iJa>tji A^ojj Jak>»^ La j ti^J >?*j^ Ethernet /»Uajl 

lijS'j^JI J~s*>j>Jl «Jb-_j Jak^. «-• 5JjLLJL ii>%l£j| {jA Jil IjJlS JUjC-.N I JaJ 

dj*2>- _jl o^L* Jl cjJb-l flkiJl JU- ,y iSLilJ J*L1 JJajj <Jj-^>J i^>jP «u53j 

SJb-j J}Lji^-j ULj EIA/TIA iljjjiJl Jr^J^' Uala^. Jljj U . SjSta j; .^ia; 



«JL» "jju JaliJl iiL£*j LJU- 4 3.1a » II iwM/Liil \lAL t o\y t l\j O^jS'jjjjJI 

i*j^»j iiki^ j Jaj (oLf^l^Jlj lUt^jlSCJIj JjMjdl oUUxjj c^iUiLJl) «Jail| 

•^ jSl ^%L£lj J^ljdl olSUaj «]L* Jj^ ^UiJiVl ja JL.JUJI Jli 
oU^ljj iJp .^.A^J I^LS" Oy_ r «j V *-fJ|i 'fdj* - e'^*-' ^ij^" (j""'./' olilj^j 
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C^S" ISJ .SJU-. J»Ij*J jJU" JJLjJI jiLJl olSLiJl JJuil Uiil Jjcjo 

LS . olJJL dLj-U- ^1 Sa^r_^. cJlS 1 ^J US' oUJUl dis ^l J^jJl JJU £-3 
(jbuVl ^i^T ,_^>-j) jb.\fl olu Jui JU> Sij^j^JI oU,liJl JU-x-I LiU ^jS 1«jT 
JU-s-l UaJ iiU ^jJSj .viL^-UJ jiUll LPT1 JLLJL SjU^. cJtf j>J US' 
JllUJI C0M1 JLiuJLi "^^>y cJlS" jJ US Jk^jiJI U~-I_^j 3SUiJl oUa^. 

i>*-J l rj*J>Jo *"u i + > \j fU*Jl dJLnlo i£j-Aj jt j » .. rtfr olSLiJl AjL.tJ UjaJI iCUJS 

DOS f IfcJI Jb>-L . ^wm&II i-~-lj»JU MS-DOS f UfcJl £. U^LiJ -^ p\ iJ'jiV 1 
U&t Ui . itoJLJI iy^i\ £jA Uj*pj i y>\Jrj\ cj\S\j**j USLlJl JJ ,y UJLiJ 

5iau.l_jj Lj^ijJ cJjJI ,_>~ij ,_yi *-AfJaJ pv*U; SJLo ^ CjLUaJl JL>-lsi k2jl$wtJl J-*-£j 
/^J^.!*^ ry oUliJl ^j-Aj JUk£-»I JbjJ l ^\ oULUl Jjj C-Jl j»j«) <£-JLll (j}*U* 

t m^f-...: Ujl^j . ^J^i—JJ SjaIIJ j^j a-jw^ 5jI* aSLUI oU>ji1j) <1)jSu 
Uij^j (1)15Uj SjIp jt-ijj "i/ liJbSCJj t»_j_fu iJUii JiL* cLLaJ dil ^Ip (^ 0_>So 

. l^j dJUUiil vLSo ji 

iUlSi. olJb-j) cjUjk^. SJlp 4SL1JI olylji JUL*; ti-^l v^ 1 b* 
jiU* J oUjUJl jt oliUU j^US" J*« ^Ul jU>Jl ^ U*U« j^i (aL»i^ 
JS" ,_,* I^a luI>^Ca HJLp iw-Sjj' c_^j i(3 _ 4) JSClJl /J--,. US tj&j . JU*i)fl 
.3SLAJ1 jjrfj J*JI &~ 0^ ^V Sjff^l <> '^ ^ 'J** Jla> - 

oL^ljJlj jbJI ^ JJ^dl oL^.1^ JpU vLS (3 _ 4) JSCiJl ,^-e 
r iUJ| J J^JI SL>wJ v-^k^ -(u^^ i^- 11 s^J OM J*^ 1 :iJa ^ l^ ^J^J^' 

. (oLikJl JUbJ oLl^u->lj oULJUj oUj&JJ oUU») JsU^ll jiai jl— ^1 
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Jilj-Jl j-ijJ j^Ip JjJi it Lfj jJ ^^J «m. /»■:,. .4 aJL2»> ^j*^ ,<* J**" *^>»-« 

g^Jl/J^aJl f Uk3) BIOS flkJlj (Ujjij gjU- ^j iitij ^l^il oliU-0 
JJuSJ fl&j (DOS flkJL. ..j^UJI ilj * VP sr 11 ^^—Lk 3 ' j>*j 1,^-L.Vl 
iJj-^»_^ cJlS" IS} Up _^till ^j^Ju ^L^JtJI i-^-ilj»JI ^*>- ^ ij^r^ (DOS) 

JL>-U j* <!)} *ijjj^> iiU^l jvlip 5JL» iiL* tLAN iS^JLlI JJviil J.-.t l. 
J**J| Sk^ ^ J,UI t yUd\ g^tijJl iilkj Jlij ,(ola,,„Jl fyAju NetBIOS 



Jac Jbaj 



(£1| ,WPj DBMS) 



21HJW.1UII >' 





iIcLls i_ltoj <*3lji 



1/ 5CH ^UaII 



*♦?.».£■• 



IPXjl NetBIOS 



IPXjl NetBIOS 


iiiill J^fUSi 


JUUi 





1 


DOS 




I 


BIOS 





\ 



jtuOJ 






I 




I 



alluu j| BIOS 
jUUJI 



JSxill l,Uj| 



o 



■ ■»- .^11 ■ -j.-'-'l jlac 



Jt.AI I 




J<,.M | 






(3 _ 4) .iSuSiM 
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oULJIj O^U-Jl Ji* y.\j\ J±^[ ^ ojA2i\S t&LiJJ aJU>)1\ oLisJI i yuu 

iJL-kJl £-*IjJI il»V tljjjj^ u-J tjrf^W otr^^ '-i*) -°0S /»UiJl ^ UUtf 

.(oK-iJI £• J*JI LU ^kuJ LAN olSLiJl ^ J*xil ^.^Jl jj> 

^>UkJt -j^jj ^ a . . kil l ^jUjJI -jj J^Jcdl ifr>-_^l jl^« Ojlil. AiUiJ Cuu 
cjUj>- i_Jk; ^1 i 5 : ;laJ I £*U^( ,yi oULpJIXo.NI (j^lj^L; »ja? ^a_j .DOS 
JS" ^ i^jJl jl^ 4>«_^ (.jSj .St* oULJI Jj4 JJ Jj^jPLS" i DOS flliJI 

I41JL; j^d iSLill j** £jL>«JI ,^1 CjUU JO-)M j^aju Jjy^Zi j»jiJ ^^ai-i i_j_^.L>- 

(_j_^<L»JI •slus ^ Sa^^ j-P (j^'j*' cjUijt>~. ,>• ^UL^j iaLou oULU iMi*) 
^J-^I t> ijr 5 ^ 1 (V^' C^-d ^jJl jc~ J-^iJ -(.^^Jl j^^^kdl 

J ; ... » I I p-*Lijj ., . o . /it j^j Jij . JjuJI "iias-ut ,_yi Jj£-Udl 4»lk» (j-jj *4*-jJl jl" /jjj 
UJojJXj olSUaJJ 4jiw2jJ| olfj'JSjl ,j^aju f^jj . JjMJIsJI 4»lki iLjJ l.,rt i ./i>- IJL* 

bS"jJi aJjj^ i^AJl NetBIOS ^U^JJ SuL^. i^l Jx* JX l^-j ^> <.jXj JSCij 

J^-Ijj -j*^ UU* j - ^J l (jl^ lijj . U^jLSLi oL^l^y && \x>J> Sytekj IBM 

flkJI £• ij>JI Microsoft tfyJ a*>^JI _£l. £. J**JJ ^L^ *;L» NetBIOS (.LkJl 

. <£j>-\ SJb J# Jji-iJ 3a&1 «jij Microsoft -^ Windows for Workgroups 

»lkJl Lf; j>^% ^1 JLsaI)/! tisLtj t^jjj V J*-lJdl iilk J.^ OL? lii^j 
*bSl t Novell aSj-I ,y IPX 5 1 t^>-i oL^ljj Ia^Ca J^\y i_-^j tNetBIOS 

NetBIOS oU^.ljj ,y j\ NetBIOS sUUi. {r'^j 1 . Cr" J**" ^"^ iSf^* 

. iilkuJI 

ijj5ij .J*>JI 5k>wJ ^^u-xj^Jl <>">**ll J5LJI ,_^ Jj^ljdl SiLL (j-JJ 
L>" AiiJ^JI olSLiJl ^ iJ^L-Vl J-^jb jWL-jVl Jl J^-^l oVjS'jjj^ 
o_JJIJJl jy j^l^ Jji-laJI aSLLu •j.«- s «a.-Jj . oLSLiJl Jw'jj °L : »«-'lji a* *li*-* 
.aSCjlII ,_p I^JL-jJj oULJI pj ^LUl jj-t 5jbLj pi" J»i» V 1 ^' 

i5>JI Cj^iLJI Jb-j, J^JI Uuhu. J^lJU" SilU J,l& >Sl ^i>Jl ^ij 
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Jj^Ijj 43 Ik; »LJ »Ujj . 4j 5v?L>- JjMjU 5SLlajij 3„fi.,>i»«^»j -LiL^ LAN cjL^u*I^j 

iSJZtou ,_yJl f jjll V'j^i W^ 4j*U<" i»_jiai» jl NetBIOS h>jiaU »jjj Lfl ~ « $ » j «JLJ| 

iU>Jl g*|j, oUjku Jl j^i ^>-SM JjUjJI L.I .NetBIOS cjU^U, JU 

UL^-1 i)j£>) /U"-i>j f U»J J-iJtjj jvoLJI * ji 4 1— ^^ 1 jjjJI iJL «j JUvJI L»5j 
flk ilS" lijj .(Unix flkJI ^ Jii* (.1& jl Juj fUSJ i_JUll ^ a^Jj iDOS 
dLj^U jU-i-lj U^ vW^ £*\y. Jc*-^ ^ *^*i °0S flkJl y> J-j^l 
S_jS ,y j~£l\ i_-ikj Jl.ll cjL>^Ijj f^*>- o\ jS'il /j53j . JSLiJI ^ vjIjIhaS - 

.DOS flkJI £. i^U. cgJUJl 

.LAN i£~iJl U_j* y> UjjPj J-iJ-Jlj 

JJutdl fife oL^.1^ djSS ^ cLJUj . U JLcJ ^LJI jjLJl Jl DOS f Lkll 
ibj* iLs-.)llj tfUU* I^JLp ^j DOS flfcJi ^ &*. ik~J piLJl ,_,* 

. J-uJI oUa»«ji ^ iolill AjUjbi- oLJLkl *>^>w<j 
^lp Uj! 4-jjiJl oUjU«Jl <_i s l sflJ - ^ -jjjjb ^UJI t-»jL.t J~ki liuSUj 

oLi^j .jtil^^ vJ"5L-t U^ J£J 4/j-iki^. ,^^j j^l^s j&j t JJJtdl <JajT 

.Unix f UJiJU 4L-jiJ| i_«,|j»J| JJciJ iJisl 

MS-DOS |kUall| ^4 (CSjAaJI pj^jVI 

(^wai ,J <N olSLiJl J^ju iJSjM LL*^ L.L.I MS-DOS »lkJl ^ 

j-vsjj j^lji J*^" DOS ^UaJl ^ 5 .>J| OISLSJI oU^Iji Jj^^ -^ 
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Ojl>u») »l£jlj^ c»* ^^J SiJUifcJl CjLAUI l y>\j&[j *j£ 4-J^P ft-*\j{J ^J* 

Artisoft olf^JJl ^> oj^t jlSJ .oLUJl dJUL" -jjj ^JIaJI cJj jt-JJj (viy 
tijUas^. Jjjjij DOS (»UiJl JjJjoJ I^j vl> 2r*ljj t!>&« Performance Technology^ 

. *JiLJl _ i-iLJlj i-ilA-..JI _ 3£jLll ol_>JlS J**Ji 

tf^S p^ri ^ ^ DOS f lkJl -^ i&^Jl J^utdl «*&! ^a j&\ iJL*ll DJ 
cjISLsJI J-i-ij 5*lijV g-ljJI ,>• 4Pj*^« jij^. *XjJiS\ «!«. c-U jl«J .Microsoft 
Digitalj AT&T i&XjJ. SJ* ^ySj iMS-Net ^f-SS DOS flkJI y> MiJUJl 
MS-Net ,>. pIj>-1 Jlwcu-V o^-j A^-l *Vi» IBM j (DEC jl) Equipment Corp 

•^. bop «JL* DOS flkJI <>• WxJUJl olSCjtJI JJl£; Uijl iJjLitf 

.(^lyVl olilj-j oUjUJIS" Jilj-Jl jJjSj ASLiJI ^ t^r**^ cj^-^ i#^ 
Jx»JI ,y J*ju lJJIIJ^I SiJUi. oljJ* jijJ ^Ij DOS flkJlj iiJUl ^IjJIj 
dMyt Silj-. JLxu-l '^ 5SLUI ^ l jJL.Ull ^U^iVl Jb4 ^jkt-4 1JL3 i,^Jl 

.tiL^-U- ^ ijiJaill g^ljJI ^ULJciJ ►bil «ihwU> jt 

Jlij . Microsoft SS'jJi UjJUa* JdJ _ Jdl olSLt ^ I**! jiSVl oljjkJl 01 
liyry^j SULSS jlsVl cjISLiJI cjIjOS] y^\ Windows for Workgroups fUidl h> 
»lkJI ,_,* olsC-tJI Jc-^y ryA aJ5» . Microsoft Windows ^ UiiU jIju<»1 djar-t ,y 
a^l ™^A US' c_j.j-.UJI JJuiJ j>-_J flUlSi. »>• Windows for Workgroups 
4JU*)IL . i*jj J* <y U>r o_Cj~l j^ v^ 1 l*^J J^lj-Jl Vj tjJs&H 
^J ^ ^>_J1 ^s^J £>U^I Windows for Workgroups f U_JI £>-, tvlAJi JJ 
olsCJ JJuL" fUii *3t ^ J^I jsCij Windows ^Iklt c-2j odJ _ xll ^lO 

^ . cJji\ ^JJ ,> f-LJ~*j SLf-J jt*; ad3 _ jlJI ii>i Jil^Jl 5?jLi- Dj 

IjsJI illlp ^i i.J£^u-Jl Intel *Sj£> cjUJLw ^*sr £ J*" 11 ^s 1 * 1 *- 1 
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l^iil^. Xjli^ 80286 ol>JUJl oli JL^-iJI oj-l_pJI j&- 0l£»k» ia-^IJI 
JiljJI tfjli, &$ i5JUI 5^UI ,yj .^-SJI JjIS jj» (5^1 i---lj»JI f 
tfLJl ^ ^ If 1 LJ lil* 5 -)" ol*,- »lkl J[ fcU xU _ aJl Mi>i 
,y ol.,«L.f JL.U oVT SJLp iijL^ L-JLPj -*i^w jitf ^M M~* J~5-JJ 
.iJpUaS Sjb)ll JS'Li- 0V» ni»l«jUaJlj oLULJI jU*i~.| 

Unix fU&JI £lji| 

. Sk-jiJI v— r-lj*Jl ,JU y> &JbJI olSC~iJI JJJSJ iJJuV >Sfl jJL^Jl 

L^ui^\ ^^-IjsJJ DOS flkJI & »T.i..H j-p JJutdl SJiJl 01 .fl*Jl iJOd 

.DOS (.IkJl oUJbi oIf-UjiJ ,jip ^ L. JSlij 4jU*i^I 

Xk-jiJI t-^Jj^JI illU ^ tfcJLjl LAN olSLiJl JJJLi Ju&I <J-^"j 
Syi <y NetWare flfcJij Banyan iT^Jl ,y VINES flkll J^ ^Ij J£jo 
(.IkJJ jIju^I JS" ^ jS3j ci^ilj c~~ J 0S/2j Unix flbJI ^ *JU»jJlj .Novell 
.Unix <Ui,dl JbJb>- a»-j ,y> »jU© UfiJ^ pr^i "^l* 'OS/2 

yyJ^JI J-US {.Ik tjjU *-Sj Vrj^ 1 ^ LJ1 a* VINES f^b 
j^UjJI ujim»^ JJuidl fllu pi VINES (.Uidl USL. Jlsj Uji^>j .Ska,jui\ 

SSwItJl -J;*-*" »UaJ citjI Jl oJLa /|^>~> U*j • »_f«s- SjJast- 4jL^Jj ^^r! f^i (_^JLII 

I^So^JLj Unix pij tUnix »lkJl oliU i^ culill <_yy»Jl J**^-jj •i»-«W cjIp 
»UiJ *j_ji*j SjJiL« a ^i> M a^jJI jjJu o\ ^jj . ji.iUil iuldl r-j>«-ll / Jj>-jJI iiL*j 
SiJbiiJl t_illt_jJl JLijj Jj^-_^« Unix »UaJl 0^ t VINES £■ ^waiJl Unix J-J^Jtdi 

. >.S U1 l J.w.t" aJUjJ IjjiS 1 Aa^JI ^•JLsiXm^JI 5iJLi«i«J|j ^ Lf<JI 

SJUji JiU\ oUL. i^ djjSi c Novell ,y NetWare JJuldl iJiil iiiU ^ 
,y Uj Unix ^IkJl oLj ,y jujlJI j*-^ J.^j| *\l*i {fiij Novell JiS'ytJ iu^JL 
iJ* MS-DOS fUiJl ijJ jl US' .(streams) JiJJI ^jj *JL>-li JUul U** ^^ 
.NetWare ^. J-.U j^iL. ,_,!*. j<k: V j^iJl/J>-jJl ijL. ijJj ojSIjUI *»^J 



59 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



SJUi & J,j, U- ^^Jl Ja^Jl J ^UJ| jj^ Novd] oL^I^ fjSj 

,J i^UJl a^I vJ^I JjA^j -VrjUJI SjSIJJl i^ iJUUl ijJUJl 
80386 oUJl^A) U^Ul i-JU^II oljoij aijuJl ^ ^ NetW are f lkJ| 

.80486,, 

oljOS Microsoft ^ (NTAS j\) Windows NT Advanced Server f IfcJI ^...^ 
it U,j .Luj-j SlUi NTAS ^ ^ i^Ujo *bVl JU oUL. f lk_, f l*J| idjJ 
Windows NT, Windows for Workgroups -^Ikll pji^j ^| ^^pJl _^ 
J^ AjaUci'iflj SJj^Jl ^ J^^, t tf ^ oL^^Jlj jjUi ojjjj ^i*j 

.11* olSLUl J^jj f i£j j.ioi^i 

^ (Windows NT, NetWare,, VINES) .Ju JjlaJi ijyt ^ J^j 
J** *k~ J5" ^i iL.Ul (iilpVl ^ shells ^L NetWare i^ ^11) oL^,|jJ| 
Jj* J~J| olk~ ^ <D0S f UU| ^.Ijl >J ^ jt .Lij^i e . lj j, ^ 

V-l^Jl tLUI ol^L-i jxjj ^jikJl oUUI JL-j^i JUS j*, (jiLJl oU^ 

0- ^^*JI liltj «A* Unix f Ufcll ^ SaaiJl J-iiall U&rf ^ lJ -j J J| J^iJl 
1^3 Unix flliill -^ ta^JI ^Vl ^» pJLJl oLj^ljj oi y> MS-DOS flkJl 
.cJ>Jl ^ ^ ^,1^ »jj> Jlu US' oUUl (J Jd iuljiJl oUkll ^ i^-dl 

^jj^JMI OjjJIj (bridging) oLSLaJI J^_, U>. iU^J gj *ilX»jj .Sjb)|| 
uilJij ttiiL^jiljJl viiUjJiia ^ Ia^j ;ju»J| J*jJI oUixj> **ij apLUJI <_jL^>jj 
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. aJUo jl 4.»:.,rt.«JI aS'jJJI Uijjl 

J;JuSaJI fL£> bl> 

L1>JI jL^l ^^i olsLUI J^i; iJ^Sl J-.UI o^>>Jl J^ «-i>JI ^u 

. 'jjjM ^Uaj n-lifcjl JLLP 4JUI 

i MS-DOS flfcJl ,>• ifcJUJl Jci-idl iUilT ^ .il>ui-. Js-/is«s** oU2L- _ 
iPowerLANj Windows for Workgroups j Personal NetWarej LANtastic ^IkJlS 1 
jJIjaJIj cjUulkllj ,_y»lj*V! cjISI^. *jJ2 ,J> J**L«Jl J^jJI olk>^« ^^J 
Ll .olj-UJl ^ Microsoft ,>. Windows NT flkJi jJULjj .5SLiJI JJ iS>Ml 
cJika t Banyan -y. VINESj Novell ^ NetWare fUidl? t^jstVl J-i-tsJl ijkt 

J^- j* (jdD _ JtJl ii_^j J*l^*Ji iSjt-i-* UojI ,_y<..~< J l) iijiJLJI J*Jlj 

Ja^f Ljlj 4Jb>«Jl ^J>IjJI J** f-UajJ ^J Lib (jpji J-ojJ! ila>^. Jilj^ 4$jLl*.j 

a>JUJI f\+-j *JtJLJI **JJ S^l y> t ^iSi L LfcjJ 80486j 80386 WWII cjIj 

. Jl9-lj (1)1 ^ iJL>wJI 

t&LiJl ^ i.'jLJl j] iU^JJ jt ijUJ JLj>! JLiJ ^ OlS" li| . JUap^U g-U-J! _ 

aij- iJLJ J-^Sll jJ> Sj^ *LiJk (fault tolerant) JUap^U i^UI J^-idl 
jl ^jS/l aSIj-JI cJiisi-l lijj . «^»ru^ Jjy ,_,!*■ *L»S'L *JJuJJ ,_,!>- jl ^lyVl 
■.2la.ll J^-Ij 5^JaJl ijjjj •J-t-'Jl fL«j ,_^ji <5jUx»JI Sjj-^JI ^jiB tjjal *j1*JI 
-U-JL1 oljUJl £ja lejz* is-y^ui tVINESj NetWare >.UaJlS' tjyavaiMJI 

J*-; li^ij^JI iL^^ 1 v?- 1 '^ 1 ^^ V-^Li .p2Ul ^* 2UL.L.JI oUj-kJI _ 

Jj^ iU*>l>- ?J^"ljJ J-i-ii c L .a UJ l j»_j2j U - ' .. ; ) (UjJI CjUo^wc ^ 4, JL . Ia"l l -ryi\j}\ 

jjj j&j iVUi i_wo_^JI lJU OjSCj L. LJIpj .iai* Jilj»-ll AS'jLi-ij SjUj>JI j^A 



61 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^ «/ I j~S o«*lj»^l fJ»^-" </Jl f 1 *^ 1 u^-i Jc^* Ws* <JJ^J &&jM u^i 
jl oUL; SJLc-li *~>j4i 5JL*c *lfJl «JL* ^JkSj .5JUi jisl SSL^JI OjLiLi 

J^JtiJl idol* l _ y a>u ^ku-Jj .pt-.lj-iJ jJU^Jl ljlLLi\ (compiling) c-i^^J 

*[+* JJLil t VINES j Windows NT Advanced Server j NetWare flkJlS" tSSiJb^JI 

ciiLjS'jJl ^ J..*Jj J I (JLUj) XJUi ,y Jbjj U-* -UUJI (^ i--"^ V'a. 'k " 

• Ij-JS' ^IjlVl J*jC«j oLiJaXi 4JjJci*Jl 

_ jdl cjISLJ ^ cyUiLj J*p cjILshuaS' 4;*i>*,iJl i_w-lj>JI JLxlwiI ojj>_»T (Jl 

.xJU 

*iC»»Jl J>-t ^ l^ayw ,_^| iiSLiJI ^jJU 2"b>o t^Jl oULJl fly! ^ L. . 5jb)/l 
JLL? /j* jjjl5J cUaP'J OJ ^p-fUp V^jjj JSLiJl Oj^aiLL-j -jjaJI ^U^JiS/Lj 

•jp JjJ—JI «_,»* il)^i tiiAJi *^-j .LAN olSLiJl J-A-iJ UilT ,J jiU ,jS3j 
.Usj- U^« d)^J l)1 ,j5^J oliaa^*JI oJUl* LAN *£«£ ^ aJLi'J ^ A*-*- j£\ 
ijUjb^- JlLjj SJLp i^jISLAJ! AJL J j UaJl ,j^a*; ^*_jJ • <Ls<Lj»»*idl 4*jl>JbhtJl «-«ljJl 

. (disk cache) ^IjiVl AiLiJ «-*ljj 
idiiVl tiJUUJj .jJj*-" ^UiS" *!o>^u-l j!sU- ,y SiU ajU>JI jJjj pZj .^UUmJI 

iU^Jl JlSCit ,y >T JSLlj . (lJJUJIj »LAJ> Ij JjJuJIj ibsaij S^l^all J— il) 

f 5b-l >> ojS-j ^sJl ^wVl ^ ^j^Vl JjjJI JUisT ,>S3j .LAN ASCJi 
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Messaging Application Lj—tj <^pj ' "uJajSlt »JL* J£-Sj_> • p^l^JI ,jri ojL.jLuJI 
vTjlsCjiJl JJuU 2u&T -^ U^ji U_y>- i Microsoft ^ (MAPI J\) Program Interface 

.4iU»Jl 
*Jb i tS^j* ^.^JLq-j iij+ey 4jull» /U* CjU*»«-« 5JL* 1 A«.jOL>» 7 UJUp . JpLJaJI i—Ay^j _ 
ciUi JUj *ij .(spool) feLUI <Ju?\j ^Jj (j^l^ ^-al* ,_,* SpLUI »l^ JU>. 
<1)jjJlj«:l~. J I l)j5sj d)l v^ • LjP*LJ» jj-* 0^»*J jU»s*l « -«^» ,«* i^LUl /»lf* /w*»j 
(i_»JL>-) «Ja» ,_J^j jUaiVI i_i*o ,^i *4*L$* £-J>y SJuLIm. ^^Ip U Wjjki ilijjali 
^ (jili 45LiJi jjJL. bj£i b\ <~**tt .llaiJl Jjjkj iiliA ^J aL-j^JI ^l^Jl 

JjSluiaJI I 

i_^Ijj»JI olSLi J.-3.-...J l^-^jJI I»iJl ^ (interoperability) JLiJl SJLJulJl 

*\)a} JJS ^ 1L.LJI t_^ilj»JI ^*»- »-JaI~Jj . LfLii-JJ Usui diL»«^l^ A~/»»«-JJI 

^ VMS flkJK 4UjJ>j Xenix,, Unixj 0S/2j Apple ^ Finder, DOS J-i-idl 

.JBLiJI ^J Alajty JpLdl cDEC 

CjLSLlJl pIjJUJ i-l>^« Oljil jA iSj>^\ A>«-^I^JI 5JLiLw«JI .kjlaiJl Jb-lj 

Banyan, Novell *u\Sj£ jiyj .olSLiJl J-i-i=i *5o^Jlj SjbNlj iilSOlj 5jUj»JL 
i*&t ,_,* SjliNl oIjjIj 4jSlva»-)/l iJL. Ji>J1 oljaSlI ^ iji i>^M Microsoft^ 
Jij—i j»^3j ^1 olS'jJtJI Mp ,ji JU»^Jl IJL* *^»-*l _rt&>j • XV^Jl IfLJiJU 



ji iLl^ J_«> Saja^» »o>»j i$Ll ,_^j) J.^.»oll ^ «iJLw<j)*Jl LAN iSLin 

*jj£L*ij . iaJbiua jLi-iJ 4AJajL Jaju l1>L*JJU SJLp (^•15' lc-j_ r !L« jl iUlS' i»»*»^ 
AjjJiH k_^Mi|jxJI .«-> Jl " . » j iSiJb^tj iii5L« rji- 1 A»-S f>\+* .L.i'Sj A*£&£+a iTjMI 
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diU~- J-iii Ja^ J* ^j ts JU- J£) Jb^lj Jli, J^ fill* ^ -jj c^l 

&J5IJVI ^GUaftJj OtS^tll iajj Ol^^uai^ ■ 

. «iL ^ ol v^. J*tf J5^u ol5LiJl Jojj ^y. ^ y. ^sUi" at JJ 
^y^l ^ OL Aiu: ^S \h,[ L^p 5»ili]| SjJl J il^jL. lUULj Ujup JiSlI JU 
!>T alS^ Jl tfV^I jS> J* ^'jf U* ot .j^ oi un SAA JJ Ul- al 
(acronym) UiljVl oliiiiJl .JsSi ^JJI ^^1 alljj JLp JLJI ^^Jl iU»L~- 

[SO <Ulsu*iJ OSI jljbjj 

(_^j ol^ai^*J!j iiJl j\l I olliaU ^rjAS" I^JUjcu^ ijj JJ S»-Uo tiiil Uj 
L^L2i\ oLi^ljxJl i*ku c~«tf JtfJ . OSI Ujljt j ISO iJiuJl ^ Slji ,_i^s jl 
oliLJl oVUdrt V" 1 ? 2 " oLL^Ij^Jl ilAp^j c^^-jjLj J Uj^yij i (ISO jt) *JjJlI| 

oL^JI JJljt ^i ISO UiiJI c^U o*j .(ANSI) S--L21I oU^ljUJ ^S^l 

.OSI j\ 

i_J»U»JJ UJUp As<a»o U toLLii »-^» /j* L_A)bu j_g JUI tOSI jl JaJI i_iv2jj 
f-LiJJ A ; fr» ""' jl_^JaJI 1.1a />->■ /» .!»_) . j»M i_Jj*ul»- «j> i_»j*«l>- jl i_jj**U- « jjl )oa 

. l yi*Jl Lfr.JL * j « JUaj'ill iii^Jl olS'j-iJl ,y cjIjLjuJI -us *Jax~j /»lk; 

Systems Network jUa*>M) SNA *lkJl ^ (5>-Vl oULJI JUu'I oljl> L.t 
^ (DEC Network Architecture jUaXrf-l) DNA ^IkJlj IBM KjJi j* (Architecture 
Olifj-SJl il)UU JjUoj .OSI jljkll LV- (jjJillj t Digital Equipment Corp iSjl 
(IBM aS-^ ^ jSl DEC iSyO jl« a^ Jl OSI jl>J1 £. L«iJiJi iJiU- 6^/i 

. 4JLL&I iJailjdl J^»^ l}Ijl<u Uj>j 
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^iji jlS ^ JCAj j^i ^JJI JjSjJjjJU .W ^ r lkJi fbl ,_> UjjSt 6^ 
J*>o- Ji Sj-UJl oVjSjJjjJI gjfl ^1 oL^ljJl ^j ioUUI JL-jl *lkl Jl 

. l^Lii; iMj tij-JI l**-*^s •^il^j ^1 i-~-lj»Jl Orf ol3 W JL, j' TCP/IP 

Lf j\j^J\ (Jlpj (syntax) cS_p<Jl v^-r^ 1 i>" Jjfyjj?^ V-^ 1 ^r^^ 1 ^1 
iU»^JI oljLi^l oLy-^. i^j»»JI vtO^ ■ sJl> "i -(timing) c~ijdlj (semantic) 

Lju JLLaj t_j »*oL>- «j> t_Je>L>«i]| ,v» iJliJI ,_» c-j 9600 **-^*»j lt** •"**-; •— »_j— "U»- 
jJ> JSLij l^Jj-^j Jb- ^ oLLJd 7V>-saJl £jlsdlj (V 1 ^' i*» ^ 1200 **_r-i 

J>V U] tUUSj tOSI jl>JJ J*l£ll <~jw»^JL Lib ^- N l^p U*i ol^-su ,_> 

JSLiJl ^ a^JI dJLbS - toUJJI liJUr. &»S d\* ji U5 OSI jl>Jl J^J 
iiJaJl ^j l^iJUj UUJI oUJJL dL^J ^1 iiJJl Ji~»Sfl ^J JL*-jjj . (4 _ 4) 

.(o^isai j] 6-%M\) iaUi 

JL<j| JiL-jj iJLj^Jl cj*}L^jd\ (physical layer) iiLJl iSJJl ajj; 
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*V^' Cy* kr?" *+*t* s f JJ***JI »J^S«Jl O^ilSJlj Vj^l "JlJSfl jJlivij UjJUjmJI 

RS- £>■ jVl J^ ^ mjaUJI SJLkJl ^J Vlwo-I jtfSl V"L^JI oU^I^Jlj 
JS J** jJbo oljLS)fl JL.jJj iltA-Vl J^>J -u-y ^U^lj- ^j t232C 
Sj-aLJ oLL*<?l ^ i]L«>j , j\ 1 **-jJ«iI diLJI ^ 'LsljiJI i5ji-~« ,Ji*j <_*•** J o^Ji^ 
Oj-yjjVl J—i-jj .il^Jl ^ RS-232C J>^ J»J Ot ofijh RS-449 ^o: 
»JL* a-*>- -Ijr^ RS-232C oLL^IjjJI 4^13 ^j iV.24 ^JU V^ ^Li^lj^ 

. SjoLJI U-IiJL] i~->Li cjLAvol_yi ^ oUv»lj*Jl 

j^UjS -^Jj ^UJI u^I . UUJI olLkll £**■ oljlij. ioUl %LUI J**J 
LS3, .aIjZA ^ LiLjJ OjSu ^ LUI oUJJl ija -^ -yO, tlWty JUaSVl ^* 

.j-pj-Vi ^j^i-vju vdu juojVi iJU* cov^i uir osi ji_jji <y &***> 

(data-Iink layer) oULJI iivj 4jU» Ja*j . j>-*i\ cijkll -jp iji>-j*Jl *UiJlj liUUiJ 
U, oLyJI JvaJ 15JJI 4jJbJbJl 5£JI aVL, JU ^Jj^UJI Js* OSI jljUl ^l 

i>-LJl ,y lJjAJI •j* iJL.-, LmojI » I:.- * Ji ^j .ISUl ^^Ip L$**»_) JJ l^. /i»«fc< 
^L,j i^-Jji SiU)/ ^>S/I 3»-LJI £, J**S Jl* jl <«i.!>Lo oiv»j» Ifit ^1 SJIsM 
fU* (>• <_** ^l»-LJI jri oljUsuJI j^ dip .oULJl ,y AjlLt Jj-^s- Xp L. 

.(iSCjiJl UA> 

c (High-level Data Link Control jUa^l) HDLC j! ^ji— Jl SJUJI oliUj iU_^ 
S JJ> kLj| cjUj^Ij 4 (bisynchronous conununications) ^Ijdl V^' oVUu*Vl.j 
Advanced Data Communications jUi^-l) ADCCP jl oULJl oNUaJLi jvSl»»iU 
L$ll^j JL5i coV>yj_«JI »Jl* J-j^LaS 4ij*J i>-Uo cuJ . (Control Procedures 
;L-JL .UU UJjvj ,>• J&Sj *>^^\ vilCJI ^ oULJI oljUai ^a: 
J^lxJl olilL J^> 1*1* JJUlSi. oljb iJU* tifr-l^l oVL^Ml iJiiM 
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7CLUI 
.-. I1..U-1H M.U 



SOJai\ 



5HM 



4 JLM 

jjiiiaj. 



aoiiiaui 



2ILUI 

CiULull lUoj £U> 



ixbyi 

luUll ttiWI 



Bra" 



(4-4 jtsai) 
.OS1 yjcU CALL. 

oL^yi J,U5 .ibUMlj oillOl jj> ollUl jii JUjk ^j v-L-Vl aJJI ^aj :l»Ul JSJJI 
^i iL^Ljl 1-L.jSfl KjLt, olUii-j oljLi)fl JUjI JsUjj c^jJI gljit £• UiJI .JL» ^i U.UI 

J^ t«lj*j ?jS ,j»j . iiUJI iUo^JI jjp oliUD 41 Jjij*il Jill XLlaJl .1* ^ij; : cAiLJI ll^j iik 

.CiUUI jiJi ,^11 j ►IWrf-S/l JU> uJ>dlj oliUI 

i5jX-jj tpLJI ^j^-JI oLmI^j ^ J>-Uj *L-"j MJJ1 ilk ,-i UiUil oL^tljJl jljj :&*iJI %Lk 

. I4JU JiiU^jj o^l^jll f,_^lii U-i i,ji*5ll oIjjIl^JI oL>^Ijjj oLiLJI Ilvj 

»i» cLta_.ljj Jaiu .LAN obLiJJ i-JL i»U- Ll*- 4*4* oL>*ljJI ,y iiUI «JU jj^u :JiJI Jit 

.,ilL»_JI ^ CiliLJI ^jjl yiiJIj <j jjS^JI Jilll .yijj yJt iioUll 
.ijJadl ^yi ^ oUUI JU i-,li Uj^t «JJ| .1* yjirJ^All U> 4U. 

.jjkllj jfiUJL. ULcJI viLill cjLIv'IjJI oU^IjJI ^3 t^jT-.^ll U* j^* :c>uJkll lit 

lijj .OL5LJI *Loj iit cSi^yjjS wlj^JI oNUojVI ^.Ijj .j^j J^uo" 
SiUJj ».Ua>.Vl <JL£3*^ Crosstalk's DART jt Xmodem o^jS'jJjjJl J,< 1n ,7 ■;■•-< 
J*« ULJaJ Uu.LIjj J*«i~J OjSi dL^i loliLJI Jb-t Jj>L: J^>- JL-j)/l 
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. liL. <L3J J^U- oLUl ILsj iSJU 6£jjj£ 



&L&JI &4> 



4S0L-S ej^- t^JJl jL^JI (network layer %Li3\ £U> ^1) OSI jl>JLJ iiJlill JLkJl 
.J*lj«Jl ^a U^tj ooiJI ijjjlj iSLiJl <iU JU> fb uiJUij t oUUl 

aJLjC—jj SSLlJl Obwljj <ulp tjyCS iiijkj jlkitll A^*»»J ^.^l^tll liL^U- ,-S 

4 4il«-« iit!>UU- J^.w ' .-J i^S \i[ 'jSCJj . i;**! Li <SC^Jl £Li> J5CU V t ii JLiiJl 
i2j» cjUo>o iJijJj ^!c» i Tymnet j\ Telenet jl CompuServe j\ Accunet Ji* 

. oJLa iSwiJl 

JS11I <Quta 

ty. jJSX (OSI jl>JI ^ i«jljl iaJJl) transport layer JsJl *a> ^z 

,y iiiUL~*Jl f^JJj • LJU^-« Lfj *j5J Lf^CJj SSwtJl iLt JUpM ^jLlJI JLpS/I 

iSCJl i>-L» i_i_ r L« j,* iSJall oJL* . JiJl IaJ» *>Ljx JLii olSLiJl Jauj oL>«j>I_>j 

i_~I/Jlj Jj-jaJl SjO* g^euj .&*l?~*!\ ^Jji\j Jj-iJl ^ ^ a..-1=~ J I oULJI 

JJaJl <Si» /.j^j cl*aj>-j ^ J^td oLjaJI ilJW cjULJI iU»j WJ» OLSC^j 

.j^-X. jl ^U ^ -lib-* cilS 1 OJ tijJ lf>«^ 

. J5JI iLkJ cj^jSyjji SJL* JUxl-I i^jLiiJl jjp i_---ljsJl olO OlS^Jj 
jU^I) TCP jt JL-^L j^^iJI JjSyjjj ^* VU-s-t jSSVl ^V^ 1 ^-» 
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SJLp- aJJUj^-1 Jij AjS'j-^S/I «-L5jlH Sjljj ^Jjjl» 15JJI (Transmission Control Protocol 
jiUal •jo* i— ~-ij .TCP/IP oV_)5'jjj j JI Spja^j ,y "-J^ ^^-^i r jt^jj olS^JS 
^j JbJi>- Jj^jJj^ iUx*L olSyJl cjU iLut OSI jl^Ul £. TCP J^jIjjJl 

.TP4 JjJjJjjJI j* ISO EjJ. jl> 

Internetwork jL^-l) IPXj Named Pipesj NetBIOS ^ SjyaiJSJl ^^Ij^Jl 
J£i 0^1 Lai - L5s-N oL>il<J| si* ^ii- .NetWare /.IkJU (Protocol Exchange 

Ac*=T (_** -^Ij^ ^LjutljJl ^ ^SSl jl lJb-lj U_Js>- (!)1 jJ* «»jjui ^1 r- b>»J L. 

iUxJI iiula. ALiLa 
^ I*^« i (session layer) J*jJ1 <JL>- i«J» ,_§! cJL^UJl tLkll <L)_»SS L. ULi 

4jLu>JI JLkol .L i * . t i Lg^LJ /ui cSSwiJl j-p JLolMl ^ ( ^ Ja -J I ( _ > -ij ^ {j£y>? j\) 

t_«5l]»jJl y \j"j^e-j Sjl^Vlj £jjsJlj iJ_pi-jJI (jL^-jj *LwS/l ^^U cJydlj 

.SISU-JI 

ISO 5*k*Jl jl> i Named Pipesj NetBIOS Js-. t^l^JI jjL>3 L. ULp_, 
^1 jS'i (ji^j V IU 'J-wJl <uJL>- £LUj JL-j^l iaJJ oJtfLOl L_isltjJ| JuLjj 

ISO CjL«v»I _**-ll Oj jJa ISO <uial«Jl l j^Jj . iiJaJl 0J41 JaJti ^al»^ iji^" TV^ j 

tulS'yii] jSjii ii-j>»j tiajjJL; SiUiJI J**JI i-Ji>- Jj>5jpj^ oLisolj^ ^j i8327 

. t_4Sll»jJl oJLa ,L a::l ILc~j> oL^I^j 

oULJI JL>-ia isol>- oLiL-Jjj ^j&jut jjJLjj ivi^lj l_» ,»-l ^j J L»JL>- 
(encryption) j^JI ^ LojI J-LsJI liLUl «JLa 6L5CLj .(presentation layer) 

jJLJ C-^s^j oLALJIj CjLiLiJl J««^» fjiJ ,_y">j . *m»L>JI oLiLJl ■•■!<_■ ■•" ,_yaxjj 
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.i*»JLJl Sj^rVl ,>• UjJ>_, oU—ljJlj oUAJL 1<JL»—I^ p^Sj .Ojs-^l 
lk^ U* IBM -j* Presentation Manager g-^lj Mircosoft -^ Windows plkJl 

0*1^5 Sjbl ^Jj V_^j ^j^Vl Jb^Jlj ipUJI f.L^ tjl^jj oULJl aSjIL. ^ 
i^jLam»Ij*JIS' i«jbJL>- LUJI yJLII aJL^J ^L^Lill l!jLSv»Ij*JIj . (^Lu»Ufc»Jlj cjULJI 
JiL-jJl aJjL. cjLjw»I_^j IBM -j* (Systems Application Architecture jLai^l) SAA 
cjLLkll iji -ju pj»Sfl £Lkll oJL* jUpI L. Jtfjjlu L^SUjj .^jj^Nl Jb^JU X.400 

oly^ i!L» ^j W ^ jlSSVl .ISO Uiuil OSI jl>Jl ^ IJbjj 
*-_,*£ ^J tfi\ J££j L*J . LjpLlI i-->-IjJI jISUV! dy- jjJU Sjj-S' 4-y*L-> iuUIj^ 

IEEE 802.X iuuLiJI oLkal-^JI 

cjUv>Ij*JI ,y *pj*>-« IEEE olJjj^JMlj ol^&l ^^H* -H** Sy» ■& 

CjlkLi~._> yLj^SGl L^JjJaJlj 4 ; ,n.,..hll L^jjJaJlj O^KJl v_l^u i^LiJI 

»lkJI Jt. IEEE izj\Jls\j*J\ fcjk ijj j^Jjj -^u . oLSLiJl oU^uJ J^^l 
;jlp cJU* jlSj .802 ^ oLL^Ij-Jl »JU JU- iL.Ul i.UJl Ai^Jlj .Dewey li^AJI 
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^LUI ^1 JL^c-U IJJ 4t >Vl oUJall JJ J>5 V ^j .OSI jl>Jl ^ 
U : Jl jJI Jj> '^a\S Ll^r JSCij "if 6*1. Token-Ring) IEEE X^LUl oU*»lj*JU 

IEEE 802.5 j IEEE 802.3 CiliualjAll 

802.3 :i rs a^lJl c-vw-l^pJl J~«i-j ,^1 LAN olS^JJL jLcS ^xJlj IEEE Jl^Jl 

.oljii Wu JUj 802.6 fc^l J** ^/iL. .802.5j 



J^- Jlj . Token-Ring ^ UidJ t£j~Jl f . a o..^JI IEEE 802.5 oUv»lj>Jl 

Jj^jJjjj i-jL^aj .jaj IBM XS'_ r i *_^ SjIi<JIj cLfciA^/l ^ ji^^> *~^' «>i* J** 

<t ^iL. J-^jj SJb-j L»-jJjJ» ** (Iii>Jl ^ iJhll 51»> M J| J| oLjLcJi 

J ^liLJI i»Jl** »ljJUJ L~JL IBM ,y Token-Ring *UiJl Sj**! jjp 
t-^-lj^Jl ^ Token-Ring JsMjdl 3*&t ,y iJL*J IBM iS'jJi »*z t-^-j otf^JI 
iljLtS t IBM *SjJlS SAA ^j^jJI f j..^tW Jfc ^ J**JI JU*, ■ V'ji)" - V-*^' 
•j*^5 5jjL-i< alJLlls' c^jULJI jUiCU-l ^ "LJljiV V^'j 1 **-"-' iL^AJl i_~*lj>Ji 

^ J>-lJU olSUaj *3U*»j tProteon 5S' jr !tJl5' cojlS'_ r iJl ^ Jblji. jju- lib* 

dji "&t~> "feUs oliliaJI »JL* Jjjj .A»s\Jd\ V'jd^' L_-J_pJU Token-Ring 

. aAISCJI a1»aL;j 

flkJI Jl I4J J-^iJl 3j-j v-LJ viiLiv»l>. «. a-rt-:i IEEE 802.3 a^JI L.I 
~~ a*u Jj>">ll iJj«i« oljLiJ JL-j| «- r »'>l~'t J «<"... .7 ,y>j -JjLJI Ethernet 
.1* ^Sj -J^.j^ <j*J"* ^ \rr^sJ° cf^ (CSMA) JJUUJI 3»->^U 
oliL^Vl ( j*^flJj . ii^Lxii J^ojj oljL>- SJUi »|JL»iiwit I-^La!! tuLivoljjJI 
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^i c^U^ 100 ip_ r «j oljLiJ JU-j) ^jL*] 802.3 iL-LJsJt oLL^l^JI ^ &JL.JI 

.lOOBaseX V- 1 ^ 1 oli*»LJl < _ f <w L. Jt ^i aJUJI 

/^ 802.3 l^Lj./?Ij><JIj JLjcJ i^aJxiJl iw^wilj^JLJ Jj^IJj intfUaj d^ dkSC«j 

U;_j-<U- ,y Ethernet />lkU oSjl^-l li^ £*Sj IBM 35"j-i iLj! ^^ .JUjcl-VI 

.9370 ^Jlji^l/Jk-jaJl 

IEEE 802.6 CiUusI -^Jl 

oli^l^Jl fjj-S- t»» V> w MANs j\ ij^UJl IJkliJl cjisLiJI JiCiJ 
tJlSCit SJLp ij^UJI olSLill JUo" b\ ^SUi .802.6 ^pjj IEEE 802 <L-L2JI 
SJai; 1^5C*j Vj^aJl *-»y^l Cj!AiI£J i--LJ iSLi ^ Silp _,Jtj jj^jcJI IJL* ,j5CIj 

,y JbljL. iJ*l V^ -r*^ 1 ^-^J ' MAN ^ jls v iJl -h<> o* jt&S (3JL*J| 
iy^bi luUjji SJaii lJZJ di\Sj^i\ ,yuu b\ &>- ^j . ,j$U\ OjijiWl olS^Jl 

jiij .SJUmJI c-iflfil olS>i -^ cjIjIjJI *JU>Vl j^-LuJ iMAN olSLiJI cjIjIjJ 

.MAN Jilj-ii jjj*JI *Sj»- ,^jj y*^ OcJ'j* ^Ij^ 

US' tiJUtJI <y c-jIV 1.544 -^ olJblj^ oL.ji>. SiU MAN UiiMl jijJ 
jlksVI --J .rt< gjAy ,yj** JSU Uf^J jJ» zyrj 802.6 MAN I*-L2Jl oLi*»kJl 

. JjISCJI ^j JiUJI aUIjlJ i.Jbi ^ J5 jlip iv>U olJUw £. Vj-^ 51 

olsyi ^jSj .DJUJI J*^ feL» (WANs) U-ljJI UtLJl olSLJI fJ » 
JU^I olS'^ij oL—j-JU oljlJJl j^ SJU*JI cAiL-JL <^i«Jl vJll^Jl 
64j 56 cjU^-JI ->Jj cJpj- *jL oa^JI ^ ^bSUjj .WAN ol5Li «.Lu)l 

iJljJuiJl oVUalVl fc>J 5UJ SJL-J) JfcJI JJUj uJLJlS& f^" .Vu-i-1 
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iD^lSUl JkjJuJ cjllaU>»j «-*»■ »-J^" V 802.X SjA-LiJl cjUv»IjaJI <!)t *pj 
UJLJL. V St- ARCnet J*-lJdl olSlk,) Jj^l clWjSjjjj olSLiU S*JLiJl 

IBM ^Sjjii <> DiblSJI CiUakLo 

J^ud-Jj . LAN culSLAJl ^p j^L>«j jl <~-xSo ^ AS <lL>jC*«j j^-I j^a^jt ajI 
is^UJl l^-Lyai^ cLaj^j Northern Telecomj DEC, AT&T co^^l oKyJl 
J_^aj ill^. ^ il!)L-^l Jt^jJ olS"ytJI «Ju» ^**- dJL. JbjJj .ibL,Vl J^fi 

. liJLp SJLfXJ t5>>- jl oUj-lJl ^^Ji-JJ LjjIJjui JLjJj Si-jw 
jiJjI; Sjj4«_<J| (^>>-Vl P-LiS/l Ac*=?*^ tIBM J£jJ> iZj"%\S Jalai^o JSwjj 

+ * ^ 

i»-LJ oLi^l,^ IBM Oj^l» Oil . SJaj&lj >^^y 5aISjj Ijj>*j %iLi lktt« tIBM 

iilL- y {j^j^oa jJjJc** o&~Jji t -^* J Jj^ :(5 _ 4 JSlill) 1 ^ Jj^l _ 

.Token-Ring /.IkJl olSLi « i^U- loliLJl 
oUl£JU i_JLs^l JULJI ,y iL&u. jJ> ^\jj\ huj : (6 _ 4 JSLiJI) 2 ^ Jjl£j| _ 

.iJ'^Ul { _ r A> ^ AaU*JI CjliLJl il!>L-I «j» ,^-jjj 4jjj*aJI 

oljLt^AJ SiliJl j^ UvJI aJjJI^JI ibL-Sfl ^. £l_,jt ixjjl :3 ^J JAS3I _ 

.aijbJi iJjji^-Ji cJsi^Ji ibL.'il ibm b'j.i Si.^; 4JI .oUUJ j] s-Jj-aJi 

. Sj^Ll* olisol .>-• -Airjj "if : 4 s-jj JjKJI _ 
.SJjvaJl *->USll ,y btijAsb :5 p^J JjIS^I _ 

t-jj—UJl ^jj SiU JjwCU-jj iTjULJI jL-j^f j»_4^xoj 1 1 s-^i JjlSJl -jx jisl d)_^ 

.JalUJI ,_,* oliLJl (j-Juj 
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(5 - 4) JiiiU 
• ^m- ^.~jj ji\s« |^t t*^;j -IBM JSjia 1 £$3\ cU^ly £jfn e»5US £xii e**.* 4 ••»* do* 

".jUtt jia JLijlfcLH 6* OUm CtU-j^ »-U<«V 




(6 - 4") Jiiil 

Oji salpuJI c*J Wj o^. ^^-f J >^ £>-* "-^ ^ :8 & ^ " 
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.j~J\ j> jiijWi •jjj J**z*4 v*^ {j^ <y^- p -^ aS> 

LAN &xudl fLuSi loij 

^ U sfyu 300 *iL~. JL5i>l Silp JjLi)ll ^kuJ tVi. Ethernet ^Uij iSLJ 
•aiui-J . ...l l iJLgJ .Ja2i \jj> 180 J»L~. JUxl^Jl ^.U:...f> Token-Ring flikJI 
(gateways) oLIj^j (routers) cjI^-^j (bridges) ^l>Lij (repeaters) ol-^w olSLdl 

. ts^-l WAN j\ LAN 

^i L~J ;ti.....H ij^rJM .1* ->. j^\ J*J ^ • ;is: ^ iJ, J^ °^ f 1 ^ 

est Oji ,>• Oc*^")" <^ ^b 1 - 1 )' 1 Js»\ri ^l-V 1 *- 11 fj* -^.-M ol^JtJI 

l«U»J ^J| JjL-jJI ^.Uii i^l^^Jl., >LSltf 4 ^.a*Jl Sj^-Vl U .j^fi 

. M f t JU1 p-JSJl Jl iJL-j JS jiyj e-^, JjlS - lil L. iJ^si oljLS>l 

p^^rJl crtjSyjj, >b2Jl J—a-J -i5>Vl JSLJl Jily Jl d»«*>JI u-^l ^ 

jji {\j\ Jay L^liC^j tSSLdLi LjUI UJaJl j> (MAC) JUL-jVl J} Jj-^L 

t^Jj 802.3 jj»«JI J^a. JjIS £. S-J.^ ^-M J^ 'J^ 1 ^^ o* *«Lta. 

.6^ Ethernet) MAC oUJall Jj^jjj^ ^ dli^JaJl J*xu-I UU> 

*JL-j JS" d\j^> is*** ^j -OSI JI>U *SLli\ UJ> JLio J**" ^Iff^Jl 

i£jtJl J»-b jjj-Jl ^ i*^-j i-^-Jj S^k^Jt j-«j 6l ilL-_^J tijjj-Ail ,>* 
■jj <aLri«^ e^ljJl SAp ^jj iw>-j^l vij(^-j<Jl jLSl*^ . l^lUj^ *jXS "if tiid^Jl 
Ethernet ^ UiJl •>. *JL-j Jb^t S^i. ^rj*i\ ^Ut,..., . o1jLS)flj o^LKJl oULLU* 
iJlp ujJjIa J»^k»o U_j-^>_^» cjLoj^ jj*- cjULJI ^jj Ji>>«J ^j«i t^l* W*^JJ 

^ji oi£~iJJ ^ ^j .osi ji>u J~JI iJU- aA ^i j«j oLl^i 

^ISLJiJ JL-^J -u^ 1 W^^i JL^yi ^ LK SSilja. ^ ^.VjS'yj^ jlss 
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Ja\i2i\ -j* oL.jJU*JI {y JIjJ*JI JL»*£«. .IBM JSjJtJ Sjj'IjjNI t-.^.J ipJlS' iij^a*Jl 



(cj|_ r ^i«Jij) ijiili ^JL-Nl ^ Sjii; < y&3 osi jijiJi oLaJ» ^ .u., rt -.. M 

J»4 -^ LAN otSLill oU^ljJ 5ij>JI «b>«J| olSj^Jl lfl«ij ^Jl 
-lU-i: U ,^Jlp J^H^-i I^JUjcu-I Joy ^1 Jidl &J» cSf^yjj, aJbJ jj IS} 

cjI£JS fljJlJ l^li L~.\x*J\ c*-^ 1 ^lijiv»*Jl oVjS'jJj^ A&l aJ** J^J 

TCP/IP J jS j3 jjJI 

olSLJl Utit JUxl-Ij |*-*^ (DoD) i£>Ml ^L»jJ1 ijljj c-ili JLSJ 
JjJL.il UpL&I olSLUI JUaJl cjU-I^ jJeS £jj^ cJ> US' c JljMl ijt&l 
oLr^ljJLJ ^LSlI y>j?*JI «-iJtjj . iikiwJl £L-,jiJlj SJ'ji)" V^'j**^' i>* 
TCP JL-j>L. piUJI JjSjijji I** oJjSfJJi i5>* E-'jJ <^ 'J'JA :L/ ' UJ1 
IP cjlSLiJU L5 ~Jl J^vjrrJl AjSyjyj (Transmission Control Protocol jUa^l) 
Sjljj p**j TCP/IP J^jJjjJI oLpu-ljj Jj &}ij . (Internet Protocol jU&M) 

iuljJlj <8LiJl) fcHiJl 2LUI uisUij ^ L-L-t IPj TCP OVjIjjJI f> i 

•^ cuui ^vj Jl^ 1 c> ^ l** Vsi r*% - 0SI 3LM 1 (J 2 ^ 

oLj^.1^ ^ The Wollongong Groups ftp Software Ji* ott^S ^ 

oL._jku Jv»^J .iL*« (vSUo ii»L»llaJj i^^iljpJ 4-^u«>^» TCP/IP 6j£yjj?>\ 
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ojjjj iijUJiA J~~^ J^J' JS^J U-^*i o^P Oj«3j ASL^iJl jjp el* oL^^ljJl 

.tfjZ** ,jl*Vl SJL-kJI ^«IjJIj J-jJI **Jk- ^^M* 

l*ft !_^l olSLiJl AjJu. ^ JU^>I ^JLi TCP/IP JjS>-jjJl oLj^Iji 
Banyan j Microsoft j Artisoft olS'j-iJl »-JL2Jj . k-^lj^JI "j* -UulJ S^iyuj J-ju 
J^.j; oL>w.1jj *-~: ^yJl olS'jJtJI ^ l*j^j Performance Technologyj Novell j 
cjU^ ^1 aJ h... A.JI Jj^lJdl Jj^Ls* ,>• ^jlj^ ^j 1 ^ ^b^ SJ * <^LS^iJl 

.TCP/IP JjSjljjil LAN olSLJl 

NetBIOS jkU&JI 

jlaJ .NetBIOS *UiJI _y» LJL>- «L3)II ^J^i &&\ yL~->Jl Jj>UJl Jb4 
ja (PC Network Program jUaa^l) PCNP ^-U^JI ^ J^-lJU SL-.jS' flkJI IJL* U 
. Sytek 4S>S tu,;s ^1 J^lJdl otflLuj (PC LAN f lk)l iV-j ^JJI) IBM JS^ 
V>-JU Uflji ojl*>- JjMarll *UiJ *-*s<cj Sytekj IBM l j~S'_ r iJl <J~p Jj> (IS L>J^>j 

JJj+S\ ll)j3 SSLiJl jlsp j-P JUu)fli 4*&bU Jt—iJ aSLjJI ^ ipjj *>«*jjlJ %li 
plliJl /yj ijuO *LU^ i_JUaj »jj-»^Jl C-»L£«J!Jl ^j* A£*Z~*j> ^4 »JU i»_. „ l l a« iill»j 

A^ij .TCP/IP JjS'jSjjJIj (OSI jljUJ J*J1 SJLr S3J> J^ J-LJI) NetBIOS 
^ tol^ytJl J**a«J "tfj .NetBIOS fUbll ►IpJs-.L ^jJI IJl* J^U- -^ ^I^JI 
,315^ {j&j ti£JtJI J*.|ju* olilU J^J Lio NetBIOS »1&JI 1 Novell j Banyan 
XkA> JUaJl »j^L« JUi ( _ r Jj JbjjJ NetBIOS »lkJJ sUUi* jvl^j J?*-^ LjLJuiJ iJij! 

.NetBIOS flkll Uy^ ^Jl J*J| *JL»- 

jj* ,_^*JI V/—; ^* V^J JUaJl cjUL>- NetBIOS »UiJl oU^ik* *,_^; 
^ jlp- JS^ J**. V Jkw V~J Jaki~. J— s-- NetBIOS ^IkJI ^j . iSLiJl 
TCP/IP JjS'jJjjJI y IP j^-iJl »jij . J-i-isJl Uaul <y jj-S" jJIp ^ jl olSLill 
cU-aiI ,>• oIjj?...* SAp j«p <L>"5L-j J^j «^-«-^ NetBIOS /»UaJl luLi^Ja^* t.jjU'1 
->. IPX »UiJI >lJLki-l Jiis Microsoft 5JjJi it Uj ^j -^k-Jlj olSLill 

.J^U^i- NetBIOS *lkJl i^ <bl* t Novell 
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j& djSyjy, jl> NetBIOS f ULJlj TCP/IP JyT^Jl J~c-J ^ ,J ISj 
<*lji ^i J*jb- tflsp (OSI jl>JI £. jil^ t «Lill i5J» t luljJI MJaJI & L. 

J,Ua of -l>jJ c^S IS} {jgij . SSLsJI J-m*jj" oLj-.I^ ^Un.-uJ ,^1 cn^jSyjjAi 
^i ijUi. aUSlS j^mJI Lfsi~ £. Ujjtj IBMj HPj DEC olsyJl vr-L^ 
dJL^UJ D: yi^JI *>. DEC i^^UJl oLiL. JJ Jj-^JI JOjJ ojSj ciSC-iJl 
^1 oVjJjjjjJI ge y/ii t J tdJLij*«UJ H: iil^Jl -yi HP <_jj-^UJi oUL> ^Jj 
j^p oliL ; litll cliJU (^►"J ^ cjM jS^yjjJl «Ju» OJ : ji-i»«j) . U»- ***** ( ^~-" " 

. tibSwi ^ Lfjljbu Jiik7i,i* 

IBM <> APPC JjSjj jjjJI j SNA jljWI 

SSLil ^^jiJl < ; » ..rttll ^Jb Jlj&s- ny±\ iiH>U-J IBM iS"jJi JjUj 
. OSI jl^Ul JLp 1^jI_^>- ^ (Systems Network Architecture jL^-l) SNA XJiftl 
.oVU*;)/! |»UiJ J**: Ot IBM XjS, jbji i-iJ SNA ;l>Jl .-i** 

»Uti ,^1 Advanced Program-to-Program Communications jLa^-l) APPC L.I 
ydl J.jjill aa>- SNA jl>Jl -j*^ JjSyjji & (g-ljJl <j- Sj^-il o^UNI 
<JL>- S5JJ t>tjU-* jj^o y>j tZSL±}\ j** tj^xJl Lfsiw £-• JUaJ)fl £-«ljjJU £~S 
oVUl)ll ^U APPC 6£jjJ\ ^ t IBM SS>iJ (sijj .OSI jl>Jl ^i J«JI 
Olj>-T Ol^^a^* iJli»j • oL~«3*JI ^ 4*ijSll oL>^«j SJLjXwJI oU.J» :l l ^*?«J 
jj»; ^1 oU^JI ^U-T Jl itjjij cLU 6.2j APPC/PC U* tIBM 5S>ft ,>. 
.1^ J»Ldl v*^J s j« s ' Sr* 1 ^ 1 6JL * u^J -U-» APPC ol*^'>JI 

IBM (> SAA lalu^Jf 
Systems jUi>-I) SAA 3*kjSll oli-kJ ^jjiJI < > . : .. ^H JiJ ^^*i 
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iw^-jii i-jLS' «__*_; OU---JI y> l»j£S IBM iSjJi y (Application Architecture 
Ji. jX3 ^1) S ; S :; la-:1l ^IjJl J^-I-j JiL-j SAA ___i_Jl lm, .JU^VLj »L_ll 
t^LLJI i>-jJj iJSL_J_ 4~_-L_Jl cAL&\yJ\j 1 (OS/2 »__JJ Presentation Manager 
.APPC Ji. cjUj^JI £*_, J.^:.ll U*l\ £. oVL-jyL p_G_5 ^1 oM^j^lj 

DECnct J j_ jjjjJI 

Digital ^ SJjIjVl v_j___Ji ^.^^ --l*l>i ^J---! ,/Jl tSj^l !Sj_Jl 
Ljj iv>L>- iTjVjS'jJj^j i-jS - DEC JB__« lDj jt oil . (DEC j\) Equipment Corp 
. i*wil_^ll <LSl»LoJl v_j!_w_II j-* j\ LJb»j» £lj_« '^^j J^**^ l^'ofaii J. j-j 1 ^ 
^LoiLill i_jLw>Ij_»JI «-« tJiljJl _p«j Af**-** DECnet iiJxjSyjji OjSo d)l ^jj^j 
US') ISO tfjJ oVjSjJjji ,y U* j^ DEC 5_j_i _t jJUj .ISO 4_y_ 

. Ljj«j» i\J_tjJI aJu-p *jj__J (c5j»-I i_jI___« SJLp- ( J.*fcm 

Apple i_j__JI 

XbUJl ^y luN_^jjjjJI ,j* AvsUJl {f&jA^ji Apple Computer 4S"j__l i_LLj 
J££»_JI y> (Apple Talk Filing Protocol jL*c*-\) AFP J_fjJj_Jlj .Apple Talk 
•l__ -« AFP Jj-ijlj^l J-^dj ■ 5SC-iJl _^p cjliLJL! apjjaJI J^jLuJI p^u ^JUI 
.^ij^UJI Vj-U^ JJ--J pUi; <> HFS ,_-._*]! oLULJl 

4-j-jdl oliLdl U3-I 

SJliS 5<~-Jl oMjSjJjj* .j^uJ Uslj! ol__J ^ XNSj NFS jRFSj SMB 
iJSLi JS" j^i o-j*- ^j capJjjaJI oliLJI i<J_Jl t^j . 4PJjA.ll cjULJI 
Sj^jf-slj l_jLaL»JI (JIojcLujI a£L_JI ^Jt (tj>\,,n:...n 11 _jj^iU_l| ^«_«j) U i_ij_»U_l 

klolS ji 1*5" 4$Cj_JI ^ (c_L.y3.tt J I i_Jj**L-J| ( -< > _ u j) jji-l < Jj_oLx_] 4jU-Jl i2>_LJl 

i_Jj_«L>_U Li Lp^» !)AJj I4J j^_u iij-u J-i__Jl L>__i Jva-y . <d ;L__JLj <LL»_4 
aJLgj . lJL____J| «_Jj_«U_U ^ *?■■■« L*-^ ^U_ _jl ,_y9 IjSI 4»l_j~« OlS" j>! -_? >-a u .^oll 
,_JJ Jj-^>_»J| ciU_S__»Jl t_Jj_»L>Jl ^ 4JLUJI iJLj__l p-ljJI jt : U,ti.>" lii^kJI 
. Av»l>- AV-*ji (jr'l *V-*-H Oji i_a. j v-tt. i l <_i_*-dU_il ^ oij>-jAi\ JiljjJIj -jl-LJI 

l« 
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• y»lj!Jl JJ»«J J>-T ^ tiUjC^U <yad >.Ji ^1* tfjsiVl Ol^yJl J*»Jj 

-GjjJ» JjS'jJj^ y* (j^iLJl JiL-j &S j] Server Message Block jU^I) SMB 

^ aJj^^JI olSLiJl ^j PC LAN j^-LJjJl ,y aJUjcN Microsoft^ IBM bsys 

Ungermann-Bassj Intel j HPj DEC, AT&T olS'yJl .jXj .Windows »lkJI 

iS'yi «Cj^i> ^JJI sjljJ! uuliLJi pJiLi ja (Remote File Service jlva^l) RFS 
ty t-UL. Uj 3 jIju^VI g] i Unix V (.IkJI £. J^lSoi RFS b\ Lm, .AT&T 
Unix AlkJl ,y RFS jJ> Jii . L$JU*r* «,. <upJC Unix /.IkJl Jj^, ^ olfj-iJl 
<Jii o* <i" C^* ° ^^ : ^ c^ 3 cr" «i j*" «JiaJl» aL^j JUx^iL System V.3 
^JULd ! iLjl :jLgj»- ^l ^ _^ Unix flkJl ^ ^ JS) sj^Sfl o^I 
TLI iL-.^J -jSUj .(TLI) JiJI csjixwi J^-l^ JsL-j cjJb-1 ^ (U^pj ^y^lj 
. oNjfjjjjJI {f ijJ^ j\ TCP jt Unix (»lki) i^jiiJl JjLlI oUa>- bj& b\ 

iSjc^, *-z»~a5 j*> (*5LJLll oLUU *\laJ j\ Network File System jUaz>-\) NFS 
ol5C-S JJ^- (.ItJ Sun ^^Ll PC-NFS f UiJl JiCijj . Sun Microsystems SSjl Alj^t 

EjJLill o^l JJl ^ i«_JL»JI 4/>jJal«Jl eJLfc <i.Lla»"j . A-vl>«-SJl i-.a.iIjJxJJ JUn-o jjPj LU 

.Unix fUaJLi aJL>UJI ik~._yu.ll i-^ljjdl ^ &ji>^d\ cjULJI ^Jj Jj^jJI ^Lp 

HPj Harris Corp iSJJSJlS" iSi^^JI J^xJl olk>*^ Jjj-. ^ olfjji SJLp llL* 

. I^tUvSji ^ NFS cJj^JI *^»waill **JG t '-"j^ "V^b Texas Instrumentsj 

Jjj~j ^ Xerox ij^Ji c-»«J (Ethernet oU*£L« jlj ^ JUI^JI Iajjj >— ~««j 
3Com iS'yiJl J*jC«Jj . (Xerox Network Services jUaisM) XNS ^t^Jl Lg^LlaJ 
j«Ukill ^ Lc-ji ie-j*s*j> Novell SS'j-tJl J^jcuJj i3xShare Lj^Ujj ,ji XNS /»UiJl 

.NetWare j^jJl VUiJ ^i (IPX ^ja) XNS 

■LAjIjVI CjUiilJIj <zj\j*a£u>S\ ,y> **ij** ^* M -' ^y^* j* Jr - I* il)l ,>• (t^^'-i 

Jajl^U 4-J^lj !JbJl>Jl iiJJI ^ ,_^P *ljLpL-j-i <I^i lOlSLlJl ixl ^ iLuil— Jl 
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iLAN iSLlJLi ^^L*- lajj 4j_jlk«JI SjjivaJl abJl S*U J„aill IJU ^ g-^L. 
dUi JS" .^^vill JUiCU-L oljLS)fl JUjI iLLS" <J&&j 'V~ V&U- WL5 ^i 

JjJaiJ J^iil J-^il *ljU*iJj olil^Jl Jviil f-I^Ji ,j1p LiAjJLfrL— J>-1 y 

Lla ^L ( _^ j iToken-Ringj ARCnetj Ethernet ^j LAN olSLiJU oljUl^l 

.olLJai«*JI .JL* LjJLwc-j ^1 Aui\j »-lj*-Sll J^^Lil 

^t it.il oliitfo ■ 

J»-b i^JI ^W 1 <>"" w^b ^^ ^-^i^^JI <^-o4&l oljLi^ll Jjfcj 

^jaaJI Jilill A-ut\j i*+2pji iJjiC UJj Ijjlji" ^py 32 jl 16 j] 8 j** t-j^UJl 
i£jS>JI ^JUJl cm ^ljLi>l ollUU ^j**!! J*WI J**o .(data bus) c^ULJU 

^U^dl ^ij, .a/0) ^yJl/j^jdi sj^tj (RAM) J^i ijjiyull s/iJUij 

i^JLJI JL> t^JljiJlj UJLdl JikJlS 1 ig^Jl/JstjJl Jj^T vr-'WJ k.^ 1 
Uil ,y>ja ^Ij i(l _ 5 J£lJl) U*«JI UkluJI 4SLtll fcjlfJl 3Uu ^ISj 




(1 _ 5) JSJalt 

jeuW^, aiyJt ti"Jp« y^ Artisoft ttjA o lAHttwtlc Ethernet t^lf-H (J***-" 
,.1 ^l^Ut aULuU ^.yuJt JMiHj Jti*ii» C>ju SiASM IU*mj J^jij AT £ji ^veJuhU u^jjaJl 
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i $\ J * (Network Interface Card jU^I) NIC jl asLill £. Jjfcljull SiU* 

JSLJI ,y oij^j-Jl SSllaJI IsdiiuUJl 4jJljI«JI ii*ljLi)f( jIjuj ,_^«~-jJ J^^ 

t-jU- iijs r j A }\ aj^-NL dUdj^U »_Jj^UJl JjMi fyte- -Lfl^t* £>&J «j£» (1)J 

ijjj Lib cJl£ Jji/1 4. ; ■/»•>■ .til I—-*— l_pJL» tSJbJbf Bj^Aj C~«J i_Jj— UJI lilJS 

aJLk* ,-ij . SjiL^J 4jL1£j 4.La.t..,.« "CjL^ CjUUaj jj*i 4jjljXaj aJLJL-j JLiLa O^L^jj 

4jjlji»j 4JLJLJ JiLi jt^aj i^A£» Tandy j Zenith tol5*jJtJI ^^aiu cjIju oLJLill 

v. - 11--- *U, »■/!■« 4 ; l...l..." JjlLt aijjAjl 4 ; u > a»u!tJI <_..w*a| jg»Jj «-j|jj| (J_^*2j| illl 

^1 4-*L2ll oLi^l^Jl £fl iVjIji. iituj IEEE RS-232C i^Ull oLi^l^l 
j^^uilj^- ^ JiL»Jl «JL» J^-i Jp <l>j.n](..,rt «..ll ^»«-S JS Centronics iS'jJl LjJiJb- 

4* y^-f tut ISiljI* bj&Jjt aJLJL-JI JkituJl aJlA (1)1 cJ j .»-o.. ^ .»- l l j»JLp JL»j . 4^va»>^Jl 

. oliulk]|j oIoijaJIS" ol>«£L*Jl ^4 4P- jXi 

JJ -y ARCnetj Token-Ringj Ehternet cAJKJI cam dJLjT «-jVl Jp 

ja ilslp JJ jjJiJ CjIxAWlJI «JLa CJ15 cJU- 4JLI3 oljij fJ^-J -\j~5 

luVLaJl oL>t«ljjj cj>U«_j»JIj i]t5L»^M oUaLi^ ^ iu** Ul^jt -jo,,^ oU.r. tt .ll 
cbVl viJii^ JJ o!*5Ul «JL* J oU*ruJl -jSCJj 4 4i>l*JI otfUay cjISCjJI 
4SJUJ oltilfJl l$Lwc~J ^1 i_JL-Vl <-»>J c^hl^Ij 4JU0VI l^Lijyo 
«J»L.jVl Jj. J^^L p£»^S\* ^ijSjijjiJ LAN olsLJI J^>jJ oUJa^. 
aJ»Jj .ibL,*tfl _^> l^JL-jl ^1 oljLS^I £J.A> LAN-talk olSLiJl ^ (MAC) 
oljLiVl JL.jL» -^L-j^l Jl Jj^jiW j^^JI ^l^uljL. Ujb^J ^J| 0IS.I4JI 

■ l|l^t...7.. yJl 
J^P ii^ j*-j*SJ J ., rt i Sl l IJLa ^« l_ wi S' Um*J ^j^av^Lu" ^1 ^« (^^1j 

^ ot5Lv»jJl *j<1 il)^ tLAN 4$Li!l i^>.jUJl o^Lv_>JI ^ Ij'j^j o%lS3l 
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oUL. piLS {J *ai^\ i_jj~.UJI J^ju L«JUc. ^U J&So ^ox-^ IJLaj 1(jM aiJtJ| 

*bl »lU Ji (viLJi ^i ftjLi J~* SU i^j jij^ .asLiJi yi oVU;l jl 

.LJL^jS' cjUjI^JI i_jj~.UJIj ^IfJl l$J JiU, ^Jl SijJall ^j i_jj^UJLj 

iSCjJl Jjtf o>j ^--jsJI J5U lJ> :,j-i> LAN SS^iJI ^L^ dULj 

^j h~>^al\ JLS"jiJI jUjJ dU*j tijiiJl JjIjJI ^ ^ ;j* ilijlJl jijj .LAN 

££UJI DUxuiJI 

ryfiy, PC Magazine iU«J LAN labs tnl^^^uJI <y IxjjUo o^t aiJ 
^yPjJj 4x~iJL Jj^j* <_j^»l>- J5 ,_^ ajujtj oLsfwoijJl ^ ojJiv' ixiiS V*-* 1 ' 
«j>U_^)| IJLa rl* J -'l *%jk (>*^Ij *|LJI / j JL.,ntll ^ ^b** . J>-|jdl JSUsu J**** 
oJj (jJJl jjjJI *^i: ol viU* d)Sll U tSJU£Jl oVSLiJl J^jJ oL^jIjj iojj ^i 

1 ■ ■■I*.. — j] isn^O CjL>«-«IjJ J"*-»*>J LAN kUl£j*lJl ,U»<-ij <uJajl jJjiti ,_ylp S*SLftJI 

iv«.L>- ol.S.»« «-^aj ^ Novell K^iJI .L^j *v>UJI *_. JjA\ »jj ,y ohlft sa*J 
...lat-T V J-ji-i^Jl 5*&t *-*vaj olS"jJi j^lj .NetWare LpLlaJ ^i oliA^. SJuJ 

*;'■■/•"• ^15^* UjJUau (jJl oU*il*JI /»-*^-J 4JU0UJI CjIj^JcJI a-**- SljW"^ •■ i ^ p 

jj^i J^lja .uU^.1^ 3Com_j Microsoft \xSjJ> ojjt o»j . J^i-iJI ^j f^l^l 
I4** Jb il L=JL-lj (Network Driver Interface Specification jU^-l) NDIS iSLti\ 
J^s tNDIS oIa^j U»ji ijjJ c^eLfrJU iuiviJ! SJyJl cJlS" li} c L^ai -^*^' 
jl Microsoft ,y. LAN Manager Ji- cNDIS oLi^l^JI g Jsl^i. JJuil ^Uoj ^1 
o*«*cJ JLiJ .^.jilfJl JUi £. Jiii-- t Hayes ,y LANStep j\ Banyan ^ VINES 
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oUL»*j lijy ^L" LAN oLSC-iJl obi*. p&** i^~Aj Microsoft «yj| &+ 

oLL~. Microsoft XjJ. J*ii nilJi ^j <iU>L. .NDIS oli^l^Jl £. SSlji. 

.Windows NT, Windows lfiLj«ru ^ iuJLiJI LAN obi*, /y ol^JUJ NDIS 

JjtlJU" <u- L. Novell XjJ, c~-j$\ t( j_^JI JU S^k-Jl jlk^ -y 1<J*« 
^,L. olL^lj* ,y>j _ (Open Device Interface jUtfsM) ODI ^aiuJI i^f^fl 
<y i.jPX. oSfl ODI oLi^ljJI l^^vI Mj -flp J£^ NDIS oli^l^JU 
SuiJtf c-w>j Jtf Microsoft yyi ti\ ,_/>• iNDIS olivslj-Jl ^i jJOL (ilj^S/l 

.NDIS III l^Li**^, ^J ODI £. laija. 

Standard Ji* tLAN oliwiJl oblf-J 4*L/i*JI olS' J Jjl ^ JjUo 

i_iki«J oll^JLi UJL» U»y l*-ijjji 5jiiljdl l y-s*u il v Intel j Microsystems 

^-S^p D-Link^ Artisoft tibSjli\ cJjU- Jij . l$jlt>lf. « olSLiJl JJuiJ idaut 

iNE2000 t»^vUl y 5^^ ap^laj ^LfJl J** oJdi JU5i ^y^Jl ol* 

l!j1jL/>Ijaj o Uw liJULu Ljjl y &\i LAN cjLSCjJL! obl^* (_jji«£J Ujup 
y NetWare J^idl fl& JL*iJ ^j-j cjlS" lijj .JUa^I JU*> jLviS' NDIS 

.Uajl ODI inUv>l_^o-j cjULw> ,y *^>«j1 ' Novell 

iijt> i]L»j . oULw~oJl oUiiljj f-Ltj^i! Ajlks^ji v_~JL<l ij^v^jJl A*j£*~j 
f-^LfiJl ^jj olrJl Jil oliLJl ^)i_)>«j ' l cSjL>' i JUjcu-Ij vuLjLJI A2J iLu 
ilUij !jj-^ *yr* ^"-"N Or?*-".^^' U"**i f>*iJ • **_/■"$ (jvo^mSjI i_j_^iI>J|j 
JijkJl j*-*)l\ p-tJiM <iULj Ujlo tSJUai. (assembly language) Jjjfc &] JUjc-.L 
^fOM i_jSo tjUaiilj .C i»«-»_^Jl ii! ,y 3JUi Jit oLL^ il)_^5oj Jf-'Vl 
vj^al US' tj3 ^fl ,jA>«Jl y obl^JLI ISL.U; jtstj fjj[ oliL^ ■j s >»^ jr Jl 

o^x^ij LJl-V Uj"jI-A*- cjuI! oi i^SS cjlilfJI villi oLS;-^ 6l y vr^U 
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^ti Artisoft AS'yJl . l^Uj^. i^Ljw.1^ Sj!j^«j *ijj** oU^uJ LiAiil^-Jl JjMJtf 
ijjjn.»ll cLuLf*JLl i^jLix Jj^Iji (^jJIvs^ «* Sjbu^o Ethernet cjliiL^ «^J 
Artisoft 1i.ls.l4* fl^l viJLSUij . Novell SSji *%A l«3j- ^Jl NE2000j NE1000 
i.^.rtJI NE2000j NE1000 oliA^Jl JUxl-L l^lLilj U^* ^ J*I j*^ oJu 
iUijf ■y. n^j Novell j* NetWare J-i-idl Jeu ^ Sij^Jlj ^U- JSliu 

oUUU ^j-^JI JSUI .«* JUalVl ^IfJlj ,^~iJl l_._j-.UJI OlS^-Jj 

.U-l /,>• 4a1_?mJI ~-_t?Ji AU-jJI l_j|jL>- (t-frJJ il)l <« T «»«iJ ■ <ij~» v_»JL»l SJlP JL-O-uli 
/—j liiliLJl JjLJ i_JL~1 ifcjjl .V* l>A>-l J "tii-bJI Cjliil^JI j, » ,».., rt .J A o. t ti.... 

j\ L£» JT »1\ gjiJl /Jrf-jJl : Lr ^~Ul ljj-UJJ RAM SjSIJJIj ^IfJl *>-J 
j! .tfjiiJl s/loJl jl t (DMA j Jy^ U ^a,) 5/IJJI ^ ^LJI J^JI 
J*jj V ( iL>Jl »j-J .^j^Jl JStJl J^ ;>~JL ijSUJI J) ^JiLJl Jj-^jJI 
l_U «-jS l-^JI II4J . iL~a>«-tJl K r ~*\j**S\ ^\jj\ ^-=r ,*> JjMjuII Li»ll_ki_« ^*>- 

r^Jl /J^-^l i_-JL-t J-vLi l^Ij U-j aJiSL. JLvos^JiJl t-w--ljj>Jlj ti)liil4*JI ,^j 

AJlii 5JL-J (Programmed I/O) g-»^JI jr>-l| /J*--JI ,^-Jl v jl-Vl ijjt 
-JU.JI pi il-^Jl-SII II* ,__* . ^Lj-Jlj ^m*»«SJI l-jj^UJI i>ri ^^W 1 J^ 5 
16 j\ 8 j^^^j ijSUJI ,_y Xjii* -JbSC (^SC^JL c-^lfJI k-^ £• a_>>JI ^^m- 1 ! 
^uU^I l-^UJI J tfjJ-JI gJl*JL; ^IjJl jJU, J^y . c-jVjjLS - 32 j\ 

.11* iljiJUJl ^yJl/J>.Jdl ^J^ ^ 

^Jd ^Js- ikSGlj jy •►Ijil Jj> ,>*■ *Pj-j ci»L;LJl J5x. Oljl*»Jl fjkj 
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f^i. zyrj -jp (I/O Ready ^Jb" SjUlJ J5U &) 41^ & J* J^ tS^IJUl &S 

.SB3I dUL" ^ L. 

^. NE2000j NElOOOj D-Link Systems j* DE-250j Artisoft ,y AE-2 ^l+Jt? 
.^-.L-Ml l«JU~i1 Ja*iS" ^,-Jl £>JI/J>-Jdl v^jJL-1 JL^u-I ^1 <. Novell 

<l)j£o il)i c_^>u i_j_jL«MI IJL» »IjUi_»I ^< ^5l<jdJ Ail j^i 1 »-,_,— Jl i_jUJI L«i 
Intel tf^Ji <>. 8086j 8088 oUJU-Jl ^ 15 jil UJL« ^,/i.Jl ^^^iJl ,-^UJJ 
1^.1 JLk o! u-*4 jJU-JI iV JUS 1 PC XT, IBM PC ^j-lj^JI ^ gl.„T.,J| 
. Ib-^UI oUJUJIj 80286 -JUJI aJ a^b ^.1 j*j _ ljS\Jl\ b\ji* lAjti L« 
(wait-state) _>U_Jl iJU- SjUl <*jJlSJI l T **uil\ <_--lj»Jl aJy idlli ^J *iU&)IL 

DMA _,! i/lJUl Jl j-iLJI Jj^»jJI ^Jb L^JL-t olfalf. SOp J*A-i 
i_j_^UJI ,y gJL>cJl -jjj cj|jLi)!l JL/j^ (Direct Memory Access jUi£>M) 

u-lt jJs-j Uaipj .8088j 8086 oL>JU*j Zaj>Jl i*_.JiS)| JL^lJl ^--Ij^JJ 
oLJL*JI ^y^s^iJI i_j.j-.UJI jJU. i_iijj 'J>-1^ ^U« jt 't^U- a* DMA 

. —jULJI J2J aJLai *i^J c5j*" jI 
oUiJ UjJLSJI Ij^^lJl ^--l^pJl ^ DMA oljLSl JUjJ SU cJL«iJ Ju$ 
^-JJ J*jc-J fcjJbJl i-^lJl i_~-.lj»Jl Jljj Vj .JJylV 4.77 AjJLjJb c-Jy 

.jJUo *JL*iJ .iJULpj fc,j>J| t-.fli.-lJl vr-'j*- 1 * <_** 4-j-LJI JiJ JU» ^ 

«Sji-idl SjSlaJI 

l_JIjj»JI i J& iwJJdJ L^pljiAl -J iijk ^ (shared memory) iS'jiiJl S^IJJI 
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ilj^JI f LS UJ\ «$/>-, .DMA ^jUj g.jjJl ^jiJl/JptjJl ^jlX li^\ 

^ obl*Jl .1* Js* ^ db^ .jlkJl oMU 6ji ^ ^j^aJl h>jj\ jup 
^j-UJI ^i oULJJ ^^Jl JSLJl J^f ^ b 16j ob 8 ,>^u JstlJB JJL-j 
^ SjSliJl fU^-l ^4 JSU, l^j&u L. UIp c-j 16 obl^Jl -^j t^ai^ii] 

^ SjjiiJi djsi, ^i*. ^y j&j u<J\j ^i^Ji ^ oUUi jaJ Ai> 

i/lilJ SSO^I Jrf-ladl JjL-j ^ .jgij VGA jjjLi r lki Jk£. ti ^kJi V> ^U 
UJip VJ j^Uj V s/IJUl JL* ^JL" o*yL- vilely oii .L*. }Lp ^ oi 

MCA (/^jt^iJl | i ; < i . /if . l l J-»jo«u j^ill i^^lj^Jl «j. J^jou-j ^l*- <-jjJL»! y> 
Extended jUa&M) EISA <ij~JI j^wsdlj (Micro Channel Architecture jUcstl) 
l^\ ^W J'—jI l^ 1 ^ ty** ^jP j\kj (Industry Standard Architecture 

V> -UJI SjSlij *SLU\ ^l^ ^ syiL. oliUl J£ij oUUJ ^j-Jl JiUL 
^j Token-Ring ^l^ (2 _ 5) JSUl -^ .«JL* ^JUJI £.b Ljuj tr *s»ill 

Aj*^ l^jV ,,y"j*Jl JibJl j^ SjIlj-JI obLfi Jjy^ SjjlS" ol^jji (.^J ^ 
CjLkDU J»-l jy obl^*Jl ,y f^Jl IJLa f-\j^i oil* 1 rj&"»_> . aaKJI JIIaLjj ^jUrll 
oUash^ ^ysuu J*p /yl>»; Jli ixjj^Jl l^>-bl if |^j i-kSi LAN iSLlJl oLUL 
J*JI vulla*^ DV (CAD) c_^UJl iJU^L^j ;JLLJl ^UadU iJUja^JI J**J| 

. Jv»lji« J^Ij «j*^ tiiLSJL JiJ iuj^i^l 

IfjIjLij LAN &±£dl QUal^t Ll> 

^ LAN oLSLiJl obl^« ,y«ivKj Sj^JLj i- - ^ ^»^A ,^1 Uj-JI ^Jb-j 
(Remote boot JOo ,^p ^Lf^wi^U ijiJliti^^Jl ROM S^liiJ rpi» ^^-ja* ij>-j 
DOS f IkJl oliJU i*tf J^ J*JI a«>w. .JL* <^.UJ| ROM s/IJUl j^jj . ROM) 
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(2 - S) JSAM 

i^lM SjLkUU ^i cuUul. 16 JtjmH jl ^>.jM Toton-Rlng ► tr ;V4*H >* \RMAtrac|16 ^V-N 

.MCA jl ISA ^JLjuu^l ^j/^c J»tu y^uiU. ,^1 la.yn yuli JUjOkiI !ilJi*j j .DCA JSjidt *l£ua 

CiNuls v^aluu ^aM j JtULuJl LAN Toton-Rlng oliiidt aUuV ,> JUMc ^ g3**M ti* ■ < l** v \;j 

^■Itoxj V Sj^l JiJl »JU Ji»j oJjJjJI 4j*a>JSJl i.~ ^ l_pJI t)J . , t .tti<JI £ja Lv'L^wiVl 

iLjJaJl oJU il US' lOtilJl oliJU j! ^IjJl 4*^ **Jb-t »LJ ^k^ Jl*J ^lyf 
Uj*Jl ^am {j+Jtij .kjjrfUJJ v^jlkJI ^yiSlI /»->ouJI ^^oiioj iiiSCll Jlij 

i>-jij* £?\j*j J^tdl oVU- ^1 jpil LED aJj^ ^Jli. (5j^Vl SJLiJl 
.otA^Jl ,>. ill^. Wjitj SlkJl iLSLi; jjJB J*JI ^ J.UJ.J (DIP) o^ivJl 

J*-Ij; 1L. ,^MaS Ethernet ^IsAf. oJlS C)J ii^wj ^.jiAjl ,j^u t-^j-- 
JJLu^JI _ J-j-JI ^Oj jl^ 4^»j pjL. AUI JUuJli .(AUI) J-v»ji SJb-jiJ 
l*Jj\j i^ii\ j_pwj| SJsNiJl Ethernet o^jlS^J &%*>£ ^..^ (transceiver) 
.J^jj JJi^JI - J— j-JI jl^s- jpJb" otfjiJl l> *u iJU . Jj^l oUSfl ot^lSj 
i-jUl cJU ISJj . tf>t dl~ l*J UJljVl ttulll U* it ^j MAU Jx-^l J^-jJ 
C l^twc-l !aI*1 J* Sj^aJlj ijj*JI ,y Jb>JI £\ f.JLiu- L|il» AUI Jul. L^J 
JJi U^ ^ jS^t ^iliS ai oU-jJUl .Jl* ot £f~* .^jA dS-l olLk~ 
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SjLiJl AiL.j 4il^3l j^JUl jjjUUl obl^ fjSj .DMA ;LJ% J RQ J»>*Jlj 

. i-ft ; .^«,1l ^^ai^JtJl t-^j-UJl ,_^ jilj*Jl «JL» ll'i^i-Li (5j>-Vl JLa^l CjU-^Jj 

I4i.rt.u7 ^sll g^JI/JrfuIl ^b*, IRQ i>AJI >~ (1 _ 5) JSC-U1 ^ 

.LAN KLJl olilf* 



PC AT vr-'j^ 1 C >*»■* ^k^ 1 
COM2 


2F8h 


IRQ iiAJl 
2 
3 


COM4 


2E8h 


3 


C0M1 


3F8h 


4 


COM3 


2E8h 


4 


PC XT c^lj^JJ C^WI .j^L) pS^i\ jl^ 

LPT2 


280h 

3F0h 

278h 


5 
5 
5 


LPT1 


3F0h 
378h 


6 
7 



l^" ^1 i_JL.Vl ^ ^^ V^-ri *M-si«Jl iij^^Jl otfyJl ^ j^" 
jj| ^j tf&fJl JjJ* ljS\Si\ aU^J ^W-laJl ,> ,>jl~" J>«- v^ 
•jjjLp J-»—^ fLSiVl olSLiJI pjIjl. j^ju pij .jH-li^ll .>* tiAJi "bj Jr**-^ 

Vj .iSLiJL J^j- ^^-J v^- 1 - J* J 3^ J^ ^iJ-ii-Jij £^1 /J^ JI 
jaj y* -JJ ».ltoJ L. J£i JUL. oULj 5 OpIS g^U^ pU*£-l ^Sll II* <iL. i-ila^ 
£ >JI/J^JJI ^LJ go- grj* ij^-j it U5 1 <oUUI *ilto J~r~-d >^ 

i^ljaVl pJJl Jl~x-I ^» SSLUI ol*V v-S>" ^ dlJ JjVl j±~* 
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SiU J,,,?.,; L-.L2JI IBM PC AT ^^1 ^J J,.«t II (ISA ^^1 JiLJl) 

Ul t •jjS'yJuJI IRQ itiJlj ojS'IJJI OljiP JbJLHtiJ v^J^l (jumpers) jj^ cj%^>j 

«ljj ys- i^jlji^ljUl £»»>■ jlia EISAj MCA ijj^JI ^UadJ i»^a»JI oLjI$*J| 

•*«jjU-* J 5, c ^-^ ^y »yJ lM l *Jj* ^^ Jc^ 

^j (J lil ^LyJl aUo.l ■>• /jSUd ^ oL^I^JU iS^JUl JL> ■J.W..A.JI IRQ 

IRQ ia>Jl J**i^. wi«JiJl ._-^L>Jl ^^ ^ COM2 JULdl lixJU .IRQ3 
lt>_j r ^w JxJJI IJL» ( _ r jiJ &j£jj ^t LAN cjlSLiJl cjlil^. ,k-- d^j ''•** 

^Jjfc t J AjlLj^S" L_*JL-I 4-^airJLjl l_~~.l_pJl Jslm A<uCU»jj . ^^Ijli^l LgJaiiS' 

^-i ^ IRQ JaiJl ^ ,_,!*■ oljLl)/! ^L-jj N ^iJl^»Jl 6l LJU» ^jU; iij_,Jb- 
01S" jJj ^ IRQ3 JaiJl jh* LAN P^Lfr* JLjou-I ^,Ut,„7 dLl ^ IAaj . cJ^JI 
SSLtJlj JLii J I dUi J„.«t..j N oi -Up ,jAp tclL^-U- ^ bj^-j^ COM2 liiJl 

. UL ,» L ,, 't ilj^oj^ (f Jj» <jl) Abulia «j ^\i« A** Jli US' _ cJJl ,j-ij ^i 

£41 j,j. jLj .dJIJ J>-lj ^15 ^Jj\ -tj-j V ^j i COM2 JUl Jji 

Jj-^a>Jli . (.,-lSl.Jl ^l -VjJj>- ljr <aj>»-£ i_»^.U- v i..,<M UiS" +i^Ul -^p ^JJl LAN 

i^»Jl 6i» 't^^ COM2 lii^ izjy, j;h v_^-lj>JI ^ ^^1 oSlj 
^ LAN ols.1*. ^j pj l*K IRQ5 JaiJl J^o-J U UIp ^jdl -y* iljj^Jl 
jl^ 6V IBM PC XT v _^ ^. JJJb pUJI JjUJ N ^j -v^'j^ 1 ^ 
JUuJl iJJUw JS^_, .jyi JS- IRQ5 Ja>Jl ^ ^jUij- c-lsll *v»^i piC>Jl 
J**!^ ^-LU p^Li" ^uUJl wi^lll ^-^I^JI ,y JbJbJI ^ J^i^JI LPT2 

.Uu! IRQ5 JaiJI 

^ ^^-Ij^Jl ^ l^Iij 8 -y LAN p^l^J IRQ2 J»>J| ^lirJl ^^ U Uli 

J-^o Jl» IJU cIRQ9 JaiJl 5la-.ljj ^1^1 ^ «„•*>. (Jj>J Ja^JI llh ^j .AT 
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jlJii U U\J>j . IRQ9 JaiJI JUxl-L AT v ^UJl ^ Sj^-Vl Jb-1 f IS lij ^jUS 
J«u ilS" AT cjj-U ^1 ^JU-b jl*>- aSUJ JjUJ Ujulp IRQ2 JaiJl cjUSjU; 

.IRQ2 JaiJl JLp LAN f^lfr. ^'J^LL. Oj* ■>■ 

Ja-^ U->jj *>-jiS i«UJI J.ji , L"J1 SJUjJ rj^/^i b\j# Jijvi ^1 r-b^J^i 

•jjjLp uublf« Zji* J.^t.jj .^sUJLJI ^Lpx^NLi ?vsUJl ROM S^STIJULJ y-T Ol_^ 
^l^-ML i^UJl ROM i/iiJl .ill jylj .^U^ 300h, 2A0h gjAJI/JjtjJI 
i»J»LJl ^y ^l^i-Vl J»-i ^» Li»Ulj*JI ,y iJU- J** oliashu. JUju^I ^LibJI 
^ Sj_ji>-^Jl ROM SjJIJJl «j» ^jUcJ l)I jSi>jj u \»\ jjjjU* J-sjc-J ^j 
PC Magazine aJL^-J LAN Labs olj~>«Jl ,y b*>«J JLil . &a»JI jjJlJJI oLliLjj 
Zijj* V^ 1 ^ - SAp (-r* V* 1 ^^ 1 R0M s > 1 ^ 1 i>\j*S CCOOh OljiJl JUjc-L 

.VGA pjJ jjJLi idajl 

Sb2)L? DMA3 ._->• tDMA SbS JL^L ^^^ ^j J} c**j>.I lijj 
sLJdl (»JLi^^.| i XT f-jj t^-j-.lj^JJ S^-ilLj .AT f-jj t-w-ljpJl ^ L^lj^Ml 
A«j"...J ijvaiwiJI i-t-^'j^' Ar*^ (j^j ■ c-jliJl l/*^' a* ^j^I K-Csf^i DMA2 
JjU~- .^^iJS ^1 0^» IU caJ^JI ^IjiVl aij-j (^SU^JI jl^>J DMA2 Sb\2JI 
j^* cJjJI ^.iJ ^ Uaj^-^L* LAN f-^y^» lJj^jj £^1 jylyVl 4»l_j— JLjolJ 

.JSliJl ^U^ DMA2 skdll 

lil.A?-. J** iL»w« ^ LAN p-^Lj^. jIjlpJ ,y JS'LL. cLli-sU*; ^ iSaU 
f.^Lp /"-^J "*i/ L«JiP *_-pIuJI jflajj . S^ljiiVl j»-jiJl LiJLjOrfl U IS} ij«-ijAJ 

SjUll obLpj) S^-^l oi* oLy9l_pl d)j5o U UIp . iU^l 4S|_j-u j»Si»»J jL^»- 
L^JUi^- ^sJl S/IJJI jil^j IRQ J»jLiJl j-AJ J^ itj-^. (L. J^ Jl U>-I^i 
jj^j Jk^^J H Jiii tc-pL* JSlii ^jUsJI c/JJU ,>« ^j .LAN oliL^ 

Silo _ iS^I i^jUiJl ijJI Jb-I ,_>> tiJUJl .i* ^ .cJjll ^ ^ iS^JJI 
JS^iJI CjaH .AT ^ v«-lj*JI ^ 320h ^ ^-/iy-a il>* i^i IRQ5 J^-J1 J| 
Jl SiU.NL tSjSlill gitj-j IRQ J»>iJl pl^N SL^tw*Jl j_^Jl o!)Uj (3 _ 5) 
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Intel Ethernet 



CuijUl »jj>1j 



AUI/BNC 



AUI Ju>j*ll 



Xa.^UI SjSti 




IRQjulti. 



aiyijj" 






ROM SjSliU JjU o-jii 
j«.^i|'. , :...y< 



CiJ 16 |jj 



(3 _ 5) JiiiH 
a^^iH » ia Jtifij .AOMftt Ethernet *u&\\ *- if ^ la-ji <tf l* SWijU aUjjUJl ^jH 11* a*^ 

J^JI j^ju LAN olSLiJl v^y J«i^ v-Jkoj .iy-. J*JI «>> Ut_>Jj ^ 
^jjJl C .^.^:JJ ISj J*p -k»J_} SiJL*^. J*ly Lj] SjU- ^L-Vl ^ U^j c^iill 

1( _^aiJtJl i_jj-.UJ( ^-.jl ^^LS Jb4 ^ SiU LAN f^l^. (_^jj" p* 
^ 0T US' 4 V-LS £s-ji V.^ J 1 * Wj*^ cSi 1 * " ^ ^^ t r^ ,, J* Jl u^J 

ju-iJ LiA^ c L5 v^JtJi v^- 1 ^ 1 cr* ^ ^ ^ J ^ v**' 4 ^^ ^-^ 

1^... <^. iol5j-i SJLp iJU .LAN iSLsJL ^a*»iJI l-jj-UJI J«iJ crrj 1 ^ ^V 
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jir,. L^JUoj »^> *f?J**- cuUjL^> m^j t Xircom j Megahertz Corpj D-Link Systems 

JL-JL jL^JI £JW IjLj*- - »l»^l (£Als4 jU^ Sal *' J**i J^ >*J - (iJ'j^l 

(4 _ 5) J5liJI ■j~j • iSC^I ^ AiUaiw-Ji olk>«Jl { I4*) JilJlj 99 5^ V" 1 ^ 
^1 iS'yJl) Xircom ttfj-i ^j>k ^ .Xircom tf^J; ,y _^JJl <>^j^l \*! l «-*J | 
JIp ^jljL. JLfeJ V 2 Zenithj (1989 fUl.^i ^J 1 ^ 1 LAN *,>«" ^J> 
16) c*LUs* 2 ^1 J-^" oljLil JU-jj oVju* JJUJ «£*j (EPP) Cf l>^ fej-Jl 
J j\jU j£io liiJI g-jU- Jl tiiCUl 1*12 Lj^j -Ol Ji^V .4JWI ^i (0.IV 

iSJliJl ^ obUL <JULdl JULJI ob^ .JJ SjLiNl Sal* ^ ci»-lj cuL 

.W \jy g\ji\ <j iJUJl ,/ ^Mi tJjl * JI uA? 




(4 _ 5) Jiidl 
ovs^sai ertUoj *3i*3 ,..^M\ o>-.uui tf jt>u« uun ju. Xircom ^jua* ^t*** J-*i 
^"uuo-^^Jlj «Oitt ^ju-l^ai t-ti. joi* Sj^t 6* t** **■» Token-Ring j, Ethernet 

50 Jl 30 ij^-ij*JI i*^-Jl J^ EPP ibJl J*~ i*»i^ ^l>X~H "J-^J ■**» 
jl^ J^jJ L.JUP {j&j «S**-jJI SiLJ\j olS-kJL 5^UJI V^l v* ^A* 

a! j^ijli ,>• -c> T ^^ -^ ^^ J* ^k C?* 4 '^' 3l *^ EPP 
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^ JLJI JlUI & ^^UJU 4*4- oJL* J^i\ ^j\jui\ ±iui\ ap,- j*u Xircom X^i, 

iaJWI ^ Jb-ljJl cJA-Jl ijJ L. ^1 u^^* Vrjl^Jl obj.UJl Vrb3l J*»o 

.^IkJI ,J i>yrj*J\ <4jS>JI 5>JI*J1 S^j **_r"j £_^ l*»j 

IEEE ^Jb" 3Jj~i j& IEEE V-LJ 0U0UJ j^UI EPP iiiJI 4- oil 
iijijxjl .iiliJI ^ _^T U^j EPP JLLJl V-LUI oLivUJl »i* <J>J ■ 1284 
Extended jU^I) ECP icijJI oljJtfJI JUi. y» Microsoft, HP \£ji> ***JJ 
J*>j it ^i j& o^ISGIj VLjj*^' ^"^j--" <-*>* 1*5" ' (Capabilities Port 
^ ^t jl»^ iJUl ,J CuLUl- 5 ,y oUj- ,J\ Jvrf tijIjiJI liuJl oljLil 

.jbcl 10 Jl U!> J-^. o%tf 

Ji, iUpUJI oMU;)ll ^ oUUl JLp Ijl*- L&j EPP J&JI ajji 

US iSk^l olSU- jt CD-ROM &>*xJl u^ljrtll olilj- jt LAN obUJI 

oUulklJ ip^JI iJU JsMJC SL-jS' i>U a-i. y>j ijS\ Jtf ,y oUUl Jfc, 

L4- }LAj IEEE 1284 oLw»UJl jSLii- tJ Ua^L .^Uai^iJl l-^-I^JI ^ 
,y i*_^. & £*~i .SCSIj (^lldl jm-SJI J iiilull) PCMCIA oli^UJU 

. IEEE 1284 oli^UJI 

ji ^Ujj ^»L*JI ,y le-y^j, »UJli c-iii SjS" EPP *~idl j_jk; J^t lit 
it ^1 tL>-jUJl uiibjU-JI SjJli ,ylj>»^» OiLJl »JL»> il)I £;»«-*» . «U»jl t^I yi Jljy 
olf^AJl jUrl ^j SJL>-IjJI LAN ^-jJI olilki Jj-. Ja ,JU- U*u\ SjJL2JI U»jJ 
iiLJl (3jSS Jij .Vai«All ^j-ljsJJ fVl oUjJJl ^i LAN olil^ L-ijI it 
lijj . i^i^JI ^.^.I^JI ^ UiS Jit ISDN oL.Ji>- Jl J>^jJJ v^ 1 W EPP 
Lio jlj^u JLiij jjljl jL^VI (j^u i>-Sll tiLip nilJ ij-JL U+« iSL-i f-LUj OlS - 
.Ja2i J.h..»U ILLto-l cAijiii- JbJL^ •-•j-U- tit ^i EPP 

PCMCIA CiLLual^oJI 

^i LAN cjliLfr. ,_^p ^ jJtl lf.jJ 1991 ^UJI ^ o_^t 2L-LJ oLL^I^ 
Personal Computer Memory Card jUa^l ,_,* PCMCIA iUSOl . &\^~d\ <J^za 
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tl _y*a^jJl tjj^-.UJI ijS'li oUlkJ ^LdUl J*v«.j*JI jl International Association 

4iUaj (W>«»«j oL._^Lj J-^jj CjUakk* 5JLP PCMCIA 4~-UJ| Olivslj-Jl . A..^- j 

«!)• ^jj -cSj>-l s J*=rtj LAN oUllajj oLojjj S^Sli ^^ lSj^J jLie^l 
jl5» ciJUJI vw^-l^l ^ ^y^jj Js^j J^jcJ" J*-|jb- iLv-ji" cjU PCMCIA 
I^JI PCMCIA oUal^Jl ^4„m .UJ :U£JI vr-^l <> ^^ c*-^I 
1$JL>-|JC Lija v- 1 ^ 1 (i>JI ^-^" M ^Ui 0- f»% "j*^l cUJtJ JLUJI 

^- ^JLj .oliUaJl ,y (.Lj^l «"& PCMCIA v-V* 51 ^Li^Jl <.-«.^ 

* ** * * 

LjjjJ 68 Jj* *%^>j* £j «i .. ^ ""j L/ijP *-« e, ^i 2.1j M_jla ^VjJ 3.3 L5 Jt_p- oliUaJl l£ 

i LAN oUjLj^j cjIoj^JJ J**iv^Jl fjJl i ((.ykli) II f>Jl oVilkj U . l^i^ jc* 
oUji>- : i_jj*«UJIj jLj^Jl fei ,L>-Ijij j^j^^ PCMCIA oLIsoIjaJI v_A*aj 

-j oULUJIj SjSlillS' Jilj-Jl J^LJj liijt SsUaJl cAk^>\yt iJl^Cj 

-j v-JaUudU ciSLill *>-j*S t,jfJ^Vl CjU^IjJI o(jj£m*J ii^ Jyj <-j[^J\ 

oUw- oL^ljij PCMCIA j,bJl apj^w .ill £^ iL>5 .PCMCIA ibJl 
jiaj dja ,y LjiJIjJj PCMCIA 5j>^>-Vl au*l j-OJl oUjw- ^Lj-I^j SUoJI 
^JUJI ^j cji>Jl JU> J-*JI SLj- PCMCIA eylo^JI ^J .ijj-UJI J-U3 
. J,L>.Jj 'US' J*JI -j* Sii>&. olLklj SjflJJI yi oUjU* -^Ai diiSi >ir Jl 

il4j ^ aJULJI vj-'j^ 1 l^ ; j^ V^i PCMCIA £^1 vj^ ^^ -^ 

,>. jj£Jl ,/ J—" "* «/" ^^f-^ 1 ^ ^r^ 1 JUa 6l5r liUi J^ - 1993 f Wl 
g*\y. 4 jl 3 ^Ij^ ,y.j - j-aJIj »tUl cyUa^ ^L»^ cJl^j . v^lj^Jl 
^1 Jl glsKJ _ tr ^wJI ^>-L>Jl J*b jlftJl «(|j^«JI (^—ilj tc^Jl 

96 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ja .oU^-Jl te SuJL 100 L^j Vri Ms*-"" t^* J>>*»JJ c5>-Vl olji«ljUlj 
SCSI oUj—.j LAN oliUaj oil-* jf- £*ljJl "A* t-il^I V tjUiiJl IJl* 

.aL'L-JI ^I^JIj 

•^ l*~*> Jviil .PCMCIA jU»Jl £. gJjJl «i* ^ifc L. UIp, j^IjJI oJLfrj 
SUaJl oLu>- oL»^l_J jlx^J i<Jb4 JU> Lib J*a*u <jl y» vUU U« Ait ol 
oLjwI-Jl Jviil Jbjji SjU PCMCIA g^uJl ^b fJ ij .^Ul ,y o-i-Jlj 

•Vi- 1 ^ 1 cf^ «>■ r*^ 

: PCMCIA ij^Vl ^i U\p vi-~ it l_^. ^sll *LiVl ^ JL L_j JUJ 

ISA ^jr^Jl JSLJ1 cj\j*y g PCMCIA obo^JI 4jLifl iLsk** '^^ 
}\-*j» Jasi-j UART jl^^-j ^IjLo i>^i» i^jUjjaJI {j+J&j .LAN oliuL^j 

jLi>-l C)l jAjj . jL*Ip)/I A*UaJ i*- 5 ?**** **3j" <J^""'' S ^LU.T''*^ •"Ij^^l £i*^J cM**~* 

ij>. PCMCIA joj* d^i IJU . 16550AU UART jU»JI JL* gj Ai ^"...aJI ii\S 
UJLdl AiLJI Jto-j ^Ulj SJlS^l JiVl 8550 jU»Jl j, SlJb J**13 SJ^j- VuJ, 
l5_^j tiJLip U t JJa*-" fij^ Jaj^ »il*j L^l J-4— Jl ^ . illiiJl !_-*~*l jj>J| *Jxiw ^yi 



/y «ljj ^JJl x>-jpl pj»Jl y» LAN SSwJl JjIS" jl oilLjJl iU>j d)J L>-jU- 
cJlS" jSj .j^\ IJL* ^1p ^ i«-^JI olfyJl ^-ibJj 1 PCMCIA jU>Jl 
o^lS" J^jj jUr j*j iX-Jack ^--iJI p-^aj ^ SAJljJl Megahertz Corp iS'yJI 

■jj f-^U- J5wj JjI^JI cj«-^_j lij IJU iL*>\*- 4~>-jUi- J^vjj cj%IS" t5j>-Vl 
^ LiLiA Jit «JL* 4j>-jUJl o%lSCJl iJiil j^SGj .J^jJl JJL>*j ,y ,^UjS 

.jIa>J| ^-jla u Us^j ijj; L^l US' 1 X- Jack jj^iJI 

.PCMCIA jU»JJ S^ 1 ^ tSjs^l SlSCiJI o^IJUI oUijU; Jljj U L/li 

lij IJU iSjSIJJl Sjb| ^r*ljj jy ij\i> J^ jU»JI |JL» Vi S' JJ - 2^ ^--tr-7 L. Ulp_, 

juj^ PCMCIA jU>- iiUJ Oji Windows flkJl ^ s^SUJI ,>« ,J| S^l»^ cjS' 
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J^ dfcft CONFIG.SYS i-iJLJl ^ [menu] iLbjil JU-a-L jSLi-JI «JU ^ 
[menu] iLfcjll ^^J . l*Jl ^J L.ju^ s/IJUI JjCi: g^j PCMCIA oLL~*. 

.IfJLjcU oUJLj ^ Jvo^xJ DOS JJLLk JJi ,y 



(O^Jli . ^^UJI Ajjk, ja \+>j Power PCMCIA <JU*JI Sj^Vl 
.^Jl isuJ ,y Uj 1 ^ (j.iiioJ -US3I .i* ^j tUj 7 ^l_p- dll t :..., 
J»* ^JL it ^SUj ti^^yl JS^ijj 'Jjii ^i Cr* J*^ LAN 'l^ 1 ** kiiM-ij 
0^ 1JJ ldLy*\*} V^V i5U » ]| ^M^ o* ^^JL. 30 Jl 10 fr PCMCIA (J^. 

JL*iJ .y ijiliu ^JUJ Sjbu- ii> ijjj PCMCIA jlf»JI Jljj L. dJUi ^j 
Ojft! .aJj -r^JJi t^T Ljja ,^« (Ojjt ahc jl LAN iSLi \j£jt ^ ^^ «^** 

£~->dl olilk ,y> jJiSC jiS"! «>r^l '-A* v-il&j .PCMCIA jl^- JL*^.I 
.Oj». JSCij J*^ l^SCJj tjl^t *_iiSC \^»r.^i! CijS iJjtijJl 

ifc^iaJ! ^1 <UbJI 

oliUl j^5JU ,y c-jUJI (j^jiJI i*-j«Jj . *£JS i^t ^ i_j»xv» i»U; So* ilL» 
jU*\) *»•>-" Vsfri f^ ^^ l^J *(»JA*JI *il>^-l cJj JLp j^V( jjLdl 
"l*^ *»*J»i Cr^ ^^^ •jJIJUt ,>• ii^ V* f c * j ^' t-^-^ ck*^** f^*^ 
J**]| olk*u* C.AU7 oij .SJhJl 5JLi>*-Jl i-iwiJI SlJJ j^iLJJ LAN 5SC-SJI 
U\il\ ^ oULJl ,y culi-. 7 ^H 3 Jlj^ U^j; f JU\ & '±~& aUte— Jl 

^ jStll juj Li. tikJiU «LS ,y pjLJl *bl -ji-^ J*-^ 1 5 %> M *1 
VINESj NetWare OUlkll OlS^b .(5-5) JSCJI j^. U^ * r ilJl ^ jtfl jt 
Jp^^ ^.1 0l ,y ^J^j • cJjII o~* J ^ J* b±±4r* Jl~iJ (i>-Sfl 
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v lkb a^lj ^l*. CS J& DMA sl:JiJ1 J 5 j* ,JLJI ^'j^J IR Q -k^ 1 a- «*-j»«* 

. lilJi J»^«-j I^JLp J-^asO- ^sJl S*-^! ,jSGj -%*JI (j^ju 



aSLsJ! ^ jstf *2JL. »_~£jj J^-t JpJiiJ! «JL»J o^J • ^W Vj^ ckp^ V*^ 
•Ji$J *~il>- SJUliS'j . SjJh^JI olSwJl ^ *«/,-* ajI^XwI otijt ^^-^Jj S-tUl 

.^SLJI jLwc^i S<JJU j»tSl i-JM J^ Sij^^Jl 



•l^.AH SUI+a olftlu fljjSi aifc jUj&yi (3JJU Uii? o^l -5JI ^JjVI j->aVI 



allL .11. 



tfLOlmt ■"■ "-- ■ 




^f l.- 1 !.... £&XI 



UUoluu CilLaj 



JijSil ,u jj 3&*&U ciUa^ •>»«■ Cm ^*^ it* ii»aJ» <HH ,a tfl pc Magaz.\ne LAN Labs cri^al* 

.Jullt i>La CuUU ty. jUl ^fcjW fUiiU X&UAuri ia^ <il*aa\ UjuUH cVii/iH Xju^UaV ,> ^iitj 
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.(AT u^UiJ ^j^JI jiUl) cuj 16 ,y ISA ^ r ,..^7 _ 

.MCA t5j^ij (1 ;<> 'A> — 

. EISA iSjt^i c j * •& * — 
a^-ly t_^.) fj^iLJl ^ i sj»*l\ JSLJI J^ s^kJl i_jjJL.! JUjou-I dliSUj J* * 

. (EISA j! MCA (jjjJl , ..../nil 
^l^pJI yi IRQ J>>iJlj oJ\M\ S^l^- ^1 ^Stl s-^-Vl .y. L. * 

LAN olix^JI Diblil &JOUL3JI aLiuaUaJ! ■ 

iuJiil kJUdJ CJ^lSjIj iliL-Ml JLpAaj Ua>J 4jv>L» CjL/L/>I_jj 5JLP fjlifc 

i_JJ» i^-^ii Ujiip iw»Lill cjLisalj-<Jl « Jj» *^» jljLJI -yi <Gt Jl^u-ij . o%L53l 

it ,^j N c^Ip JCio .iSLi g] ,J C\j** <J>S/I JLStJL, tiiiS" jlS'Ml fj^Jl 

. l^tf pU3J ^ SfU J*iit «LiJl DjS5 

JLs ^1 vj 5 ^ 1 Jh^ J^J cA~~* >Jlj t^li'yJl ,yi *Lji» i^N JUaj 
Digital,, AT&T Jl. nutfytJI t _^* J JJULj, .LjJLxl-I JJJ* ^1 o!>US3l jjl>^j 
•yi oIjlL>«_» t Northern Telecom j IBMj Hewlett-Packardj Equipment Corp 

PDS jl J*jJI ii*U»»~J «j>JI 3*Jij1 JakkJl bJLa l y^Z . •w-S'jJl V^ 1 -*^ CjU^'j 

. (premise distribution system jUi^-l) 

Institute of Electrical and Electronic Ji* a^JUJIj ^i»ji\ oL— j*JI j. yGj 
I f r . iijJi_s-Vlj Electronic Industry Association j iflEEE jl) Engineers 
Underwriters j i (EIA/TIA _jf) Telecommunications Industries Association 
■jJly >^: jA\ oIjj^JI SxUiJI Lj^ 1 cjVIS"jJIj i(UL jl) Laboratories 
• ^Sy ii^>J Cj^IjISJI f\y^ £j\jup\j* £-J>ji U^i* 5 ?" 'tP'j*^' Sr^J u^-" 
L* ^lHI *bbU 569j EIA/TIA 568 V 1 ^' ^Llvl^Jl EIA/TIA tf^i ojX^t Jtfj 
,J o^lSOJ Lb olik. IEEE *5>J <_yi>j • W^ CT^ W- 1 ^ Wi^ ^ 
.Juh JU*1 j^u ,jSCJj cToken-Ringj Ethernet SjliV 802.5j 802.3 l^iLi^lj- 
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EIA/TIA L^j-i 4j- 3 j^ ^Jlll ciiiJl j± JjJb>«Jl dULJI 4~*JS l^^J, jiS tfytJl 
JJ JL»jii-«Vl xi <«-^j SJL* {ja j_p^<Jl JL>»i<Jl JjISJI jl~>-l aLc-*l Jtfj • ULj 

^ (National Electrical Code jUarf-l) NEC j\ ^Jb J^,j^\ O^Ull . «.,*, 

^LL^t^J U»j LiUiTj *bVl ^jv^-i EIA/TIAj IBM ^yi cjLL^Ij^J LBj 
iljJL>»^Jl o%l£JI JbJ^d l^u^lJjj Uit i£jJd\ oJLa cji^j j£j .NEC 5jU>JI 
a.L.<U.»..1I z\jjJ\ il)l 'j* JlSuJl i*4^> J^j—J (1)1 ^jjUl {ja ( j&\ iili^Jl _^ij iiJLi*Jl 

SiU- aSllL* il'DL-'illj cj^AjISJI iiii-l d>T Ujj .jst-l *j>- ^J c^t*-" o* *'j*r ,y jf 
SJLp C^w-s^j JLoJ . L^sljls-I JiP uij^ lilacs UojI 1— >»»!*« L^J^i t oL".»^LjI /~q 
o^lS" ^^JLp J ; h - ,* jUlj <- T -4^ •JU*' *r""^' cjIjL^I^ tUL Lj^j ^ ioL»»j« 
(J i^idlj jj^xji-jJl jJjj-j L^pJb ^1 L^LiJl olivsljjJtj . LAN olSLiJl 

.NEC j\ ^J\ Jiij&l OjiUll y* o-i^-Jl 

NEPA jslj»JI ^ il^JU S^^l i^.jj| JJ ^ NEC CJjtJUJI ^>j ^J 
li^j bjj\2i\ AiJ jLa>M *j* JJj .(National Fire Protection Association jLoxsM) 

**ije NEC OjjIaJI i-j1^ij 1 j«U. Jiwj . iLxjjJLJl olf-l^»-^fl ^ -uIJLJcL-I (jSCoJ 
JUj l^J^U- (ij^M Lit Jj15CU 'jSUj ^1 cSjjvaiJl SJUJI Jb«j 4 ^1 $JjI£)I JUlJll 

Ulljj NEPA iM^.j*Jl L^jji» 1 t^j^-l V - ^* oLi^>lj-« ilL*_j . ^JJ jUl J ^>j 
jU- jJI Aja^j fji L«jI i_i*aj ANSI jl i--L2Jl cjLav»lj*JLJ ^^Vl ,>J» jpl JifwJl 

^1 1 UiJb»o j^J! cjLL^I^JL. JLJtt U UU.j NEC i^UIl ,yu ic-LyJl o! ,^j 
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•jJl^SJl & Wyr NEC 0_^UJ! oLL^ 0j& V _,[ OjSS JS «>T ^u~ .^ fT «J 
jjjUJL. JLia c-jM.IS' (jjiX Of Jl_p-Vl x^**- ^y tiJUvait .ilx* LJU^ ICLJI 

.NEC 
o%l£JI oU-^US" ^ 5j J _ r - NEC 0jJl2Jli JLJS ^1 o^UCJI i^/u- 

oVLjiIuhV ol»»Il<Jl {j* oiJbu^ olti OjJlill 11* >-i;..^»jj . i£j>- S/l CjIJjlvJIj 

t^l) CM £jJl Cxi isjj~*A LAN ol£jJI o%IS" J^u-. t»U JCij . Sxb^j 
l^tf ^U^l olS^JI ^ jbiJj . (tJljjkVl SiJUi. j^I) MP gjJl jt ic/iUaA 

.fU JSLiu l+~i ^* obUl dJ^J OUJIj jUI ijJ ^j lisJWI jl iJliJI SiiJl ^ 
Of -jS^u ^Jl V 1 ;^ 1 yUaJ l V^i J^ ^jjLaII ,>■ "Ij^-^l »J* J oli5bt)llj 
olJL*\l iajusjl c/>USL)l ^Ua^i ,»J Jtfj . JjjtJl f^-t ^i JolS3l ^i ^^.j 
iiill cj^ISj jUaJ)ll iJH%l£j liiUaJl iljli* oL^iww. J-^if ty>j& cA^>yJi 
OFC H>jVl J*ii:j . AiUJl iJjluJ iJjLJ oLji— ^jStf olv»j^il UWlj SJllJl 
JU OFC {j i^j^\ lJUSII Jj15- ^js^j . v^ 1 «jlWi ^^ «>> 0FN -> 
. (l)JL>b* j^f ,_yip ijj&*i V OFN JjISvJI L^o i <^jfcl 1<j«-^j /^j 5JJ^« iiA^/>y 

,J tP .J^pJli .I4JUXU-I l*A> J>\ jJtj LiUol Lij>- o^jISOI ^lyf ciJULj 
^JJ jjJL. tDEC i£j2> y (Communications Plenum JUaJ^I oUei) CMP fjJl 
SjU ~Si . iUpLai«Jl DU-jJI cjL*Sj OIjjJI ilJ^I oljLi>-l J »t!>J oi JilS 1 
lj^^aj i>»iill OjJUll J>i*«ij -OjitfJlS" is«l^ SiUj o%l£Jl ,y f^JI II* t-i-lii 

(Communications Riser JUaJVl *Jli) CMR gjJl ^ Li" iR o>»Jl j-Ijj 
^1 ^^ iiJb^. jQj I^a cjIoj** ^i ^*J 4i JjISCJI Of Jl tDEC ,y 

^yaJUoiJ 0^15111 ,y fjJl II* jlp>-\ pSj .OU-JJI JLpLsJj Olj^J! ilJl^l Jjs- 

o%l£JI & fjJl li* i_ii~ L. LJIp .i?J>j\ ij jf i-ii- ,> Jrfl^II ^j >^Jjf 

.(PVC) ojlj^ J^ J^JI SaU, 

Northern Telecomj IBMj Digital Equipment Corpj AT&T olS"^ c-ili 
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AT&T a^^UI ij-Sj -PDS iJiiVl j* SJL-lST i^JJ ^UaJ jXj jjcc, U^p, 
l$j£ J+jc~Sj tAT&T Systimax Premises Distribution System i£j~Jl i»* j ». ^' 
IBM Cabling Ja~JI ^-.Ml IBM iS^ fJ^i~o c Open DEC connect p-SlI Digital 
Integrated j\) IBDN l^Jdi Northern Telecom *Sj£ L.t i ^j~Jl l^ > j < . .. ^d System 
^LJI ,J L^UiS AT&T, IBM 13>5 ojJL^l Jiij . (Building Distribution Network 
^JiJl Northern Telecom ^U» L.I il986 fUJl ^ DEC connect |.Uiij il985j 1984 
.1991 fUJI ^ j& JLi _*i *^l ,jAu 0-^ AT&T f lki 

UIpj **pL^JI JLp J*pVI jJtdl AT&T, IBM L.U* clkj ifU JfC^ 
^Sf IBM p*i*» .L^JU*^ Jij i-ll. ^1^11331 ^ o*il£ll tfj ^ U 
n^ V-UJI ^Liv»l>Jl ^1* AT&T ojft L~. <**L*JI ^1 iii ai o!*jI£!I 

«^jj Jj_>~=i 1 Mod-Tap j Anixter j Amp iv>l>- *i$j>-Sn olS^I ^2, 
L^U- l^-iB Anixter iSJJS J»*i-Jj .<ij~JI ii^A— Vl J-^jl **&V fc-« oLu* 

^» oL>^~Jl &■ ^UVl Anixter |^jL. UL, EIA/TIA 13>1 c-Jtfo-l Jiij 

AT&T Systimax fUxdl 

^y Ul f UfcJI j^Ji JJ . i*u» Vsjt -^ J S AT&T Systimax PDS (LfcJI 
y> UJ&I4JI **LuJ V^ 1 ** J t jL ! r^*^ (^i ^ S-A»-=-*Jl ^li^^l cf* Bel1 s y stem 
J&aA l^Slj . (BSP jl) Bell Standard Practices ^JU oljj-i-JI ^ SJUL. J^U- 
!ij»^-Jl till: j-p V*^' lsjUm»Ij-JI & JjJuJI ^ JpLvJI g^>«j (J iLj*t*«j 
^yaS ol t-^u <JlS J.^hlLj ol J> £iJl »JL* c^J JLaJ .BSP oljyiiJI ^ 
^j*^- *Uul 0L-*J U-Ip i-i5j *U*jjj **jjj «^L- JS" vs^r" a* *1>>~»-M W 
oLL^I^JU JLtt^J V"JJ * s ^ Systimax cjIL^Ij-JI _>L*I It£»jj .cJ%\£\ 
iLs*H\ ^jSUi iiy o^tf *£~Z cJU*-; it •_/>!« o*Jl lijj SJUki. ^ .BSP 

L^jT Uj? .Systimax iiiLJl ojU.ii* <~?J*j ^>j c ?"# - i AT&T tfj-J ^j 
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JLLS" dj*j*i aJL>^«JI oLS'yJl ,J ^U^il aJs- jij^ ^1 'Stij-^ oL~kj- ?•& 
iJ^Vl JL* AT&T Systimax SkiJl j&jjj .Systimax oli^ljJU I2ij J**JI 

Jj^jJI SJ^j iaiji tfJUl JjliCJl jJbj t^iiVl JjKJU iiUuJl _^c 4JjO»«Jl 

10 Jlj^ f jL) .j^T ^ ,/V ^^ uiUt o^tfj ij^^&Jl t-jj-L.JL 
4*jUJl Jj15" (jSOj <■ Systimax cjU«ix* JS" r^iJ AT&T iuL>-jJh£ ^ luIjI^sl- 
lbL»Vl cy ?rjjjt **iJ^ J-**^. i/- 2 *^ 1 ^ULJ Jh^jJ ^L-S/l Systimax 100-ohm 
Ji5« ^i ^^16 (js^JJ ^ cjr^b AWG 24 ^LJ aAJJcJI jJ> AijA*^J\ y-UJl 
^ o%l£Jl «JL» jij*! J^JI ,>. <. LiJZ ju ~x** 0.5 ^ y>-jU >*j . oUS'jdl 
<dj» JjlSJ Systimax oLL^I_j*Jl ^jJj .diljJL^Jl ^j X^Lr^ 1 ^^>>JI v^ 
.^msSI JL*^ yiiJl ,y c-jUu- 16 JJ J-*; oU^-u oUUl jj*j 0T ji« 100 

. £«J*>s^ i-iUi (V tSj^'j Aj-jUJ 0%/>_j* (jA-^d "^^ L^i' AT&T .S^Ap^j 

4p^. JLp\M oULJL) SJj^ uiUi cj%*y *iU>\ J* Sj^iJlj t^,^ cjj^Ls- 
^UJI iJ^uV <k>-J Sjj-5 JLJljj* dLjJ CJlS" IJJj . i^jsi-SlI L^llJalU jt jj^UiU jl 

J-lSCJlif LfrlLw^-V Vj-^ 1 ^y^ 1 ^^ a* ^.^ '^y^ AT&T f.Ji" 
--^t-Jj .*s*LJjl ol8..litU Uit ii^L*>Sj «Jr^jsII olJ*-j kji i§U\ ^J\ 
J^ JL> il*?- j-Jm ,y iLJj^ *V 216 4 J ,JLi * U ^ sLJI "-^ ^^r^ o^ 
ij^l uiUVl J^- v* 1 ^ 1 AT&T ^L"^ 1 ^ v ik:; -» • it ^ :,l "^^ J 1 J^-JI 
1300j 850 j^ .bjjS^. 125/62.5 ^LJ J»LjVl .Uxu V^ 1 ^^ tM^ 1 f 1 ^ 

.jijjkUu* 500j 160 ,y o^ JUa^j ^j^^ 

AT&T 110 flfcJ! ^j Jij .1^1 ola^jj OLs*jS <y tM^ a-? 1 ^ J ^ 1 ^ 1 
Sjlp fl JL* ol^sJl Sill* 1 >-^"j -j-^l '^ V-M 11 *i»l*^lj-Jl Connector System 

r JLi- ^j .v-^Jl Jl LjB ibL.Vl JUyli AT&T S^^i ^'j 
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JSLij SSLiJl J^jJ U4* }UIp _ t-iljla* <_sl J .^j^ «jUUL. J\ _ ^ULJI «Jl» ilbL.t 
LJLU jiSl ibL.Vl JJl-j ^ AT&T ,y 258A V 1 ^ 1 oLivjIj-Jlj .^>^> 
ii-^-S/l Jcv»^ ^LkJ ^.jAkJI iJ^L-Sfl JJLj ^-i ^»j -VM u-* 12 ^ 
AT&T ^ 258A oU^lj-Jl ^j . lOBase-T Ethernet^ ISDN iiJLuJl ^ d, jUfwJl 
Universal Service Order j^jlhJI J-JLdl ,y> <J&£** J-JLi 4 ^J 2 rbj^' /*-£• 
.J'tes^l IIaj -M*^ ^l* otfyi sop aJU*^; Jlj; U ^JJI (USOC jl) Code 

Mod-Tapj Amp ^LiSj^l 

illi* ^]j iPDS (.IkJl oUj£. ^J jl ( «1^; otfytJl {ja j^\ iJb» 
ijc^ UaJUjJj J!>U- jy L^lLiL. ,^1* C)l5_^j c Tap-Mod j Amp La nj-bS'jJ; 
tPDS AUiiU Sj-iLj oLLs*»ly a^j L)*i(jU<u V Ujij . I^jU.iu-1 U*ij Lrfj-tfj titt 
ju < JjuLiJl i^LJiJI oLLs^IjaJI ru* (_Jiljii J-u^jJ ol>*ii*j cj^IjIS' ljU'IamJ U^iS3j 

l)L« JUS 1*Aj . <L«Lii«JI ^ ^-IjJ &-!>>■-* ijfrjj CJ^JI ,j-ij ,_y3 L-fcJbjJjj l»£p|jl>.| 

jAj lAmpix jJaliuJl J^>jJl »UiJ Amp SS'jJi (ij— J tSj^iSCJl L^L^i* /^ y 

(»UalJ /ul^l RJ45 jj-jJloJij lilLJl il$J jVj itjJn oljb As-jJ CS^K^ytj 

cj^LIS' ^Ly? y cjIJuu y A&yiA A&yisxui L^aji Amp /»Jj3Jj . ia j^Jl cj^Lv»«dl 

.U_,Li>-lj l^sL^Jj aJ^aJI cJUVl 

«_• Jilj>j <^jU*rL* (jjj~J iS'^^l oJl^i . 4Jjj*Jl ,_^Lp Mod-Tap cjUui* iJLiJj 
oLL^Ij.Jl jbJbJ OWj mlSjiJI ,>• U^j Digitalj IBMj AT&T olS'jAJl oLiku 

,^1 <~Jb JjISCJI -j-o Qjl>J 4J_jv9 >-JUt oU*TL« Uii! cilUj ^j . Uajl i- - ^' 
^ 46-j^a ip_j*j>^»J Ju>-j Jjj-*J jJ-s*i» 4S"jAll jfjuj . J-v9_jlJl oIJOwj oIjL^jjaJI 

. ^jJjJ! AjK;* ^= J ^_?5C. JS ,J1 ajjIj^JI cj^j^Ij ^IjJS/I -^ qjI^" oU*iiJl 

Anixter iS^uJI JjIS jljls 

{^ij^l c5* UjLS^j tiJ!>L-S/l J^s«»jj ^<>J»J^ l^jIj^lTlJ ,_^JU fjy ^ Anixter 
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^jLiJl ti;LjJI Jjtf -^ ^Iji" o^l£J yLrf£M ^UiiJl,, Mat <_i*aJ oLjiwi 
oUUI J* ,>> jiUll okJl JjJ^JI J,l£!l Jl S^j JjLJI ^ JU^I 
oLiv»lj>- *-JilT EIA/TIAj UL 13^ ^jjt aij .SJtJI ,J ^zJ^* 100 apj-j 

.Anixter SSyJl JjlS" jl_^ ^ jSSjl oSASU SJbJU- 

ElAfTIA ttjAI! 

Electronic Industry Association/Telecommunications Industry ISj .?.„ll <!)} 
jIjl^I ^i Jj> ^.jL' l+J Wj^t 5S>i ^ (EIA/TIA j\) Association 
RS-j RS-232C OUlkJl «•*&. 'U~h ,>« oMUttl UiiV ;L*La]| oLW^Jl 
J,Jb^" aIS^L. HA/HA tfys c^JU j!j .UJLdl oVUUI iiUJ 232D 
l^a*-.! Ljj^Jj t^L«*>Jl o!jjX-»J| (53 Anixter jl^Jx; UOi LAN olSLiJl o^lS" 
SSyJl ^ olS'yiJI {ja \*jj>j Amp cl*p aij . «oLyi~*» ^ ^Jb lolii* *LiVl 
Jb^uJl JilS3l I4J U. i5>Vl ol^ruJI oki J*^. ^ jl>11 Cr - J d EIA/TIA 
*UkJ EIA/TIA 568 V-Lill oLw»lj*Jl ^ *»^J(j . IS ^1 uiUSlI JjISJ jj»«Ji 

^ J^^JI gjSj EIA/TIA 568 oLL^.I>Jl ,>• *V" to ^ jilji JjIS jlj^J, 

EIA/TIA oUvlj-Jl old ^sXlj -oO^I citfjill <y ap^*>^ ■>. SlSl— - ^jj* 

. UliJI *JjJ^-JI ity-Vl £. J-.LS Vj NEC uiiLL^I^Jl £. ijL^ jJ> 568 

iljfl l|^Jj n~S>" U*pj J{IS3I *bl EIA/TIA L- 1 ^ 1 oli^ljJl e^' 
i^LSJl cj\-L/}\j+S\ i_JLk^j . pLijAij jLiijU JU»-*JI ,yuu iSwtJI *UiJ ,^«-s^<J 

j^-j jU^-l dLiUij . ol^Hi Ji. jji LpLjj SljJ^ LSX- pistil ^1* a^I 

JilS JIjls-I jjkJ tf ^i c^.^JI Jl Sf^j iJ^J' ^LJ^ 1 J 1 -*^ 1 ^j^ 1 
: EIA/TIA 568 v-U)l oli^ljujl ,j* *»«J ^xli ^ U-ij .^1*^1 oliUl 

tf \jS EIA/TIA 568 oli^l^Jl viiJ^S "J t|.U J^Jta (Category 1) :1 5S-31 * 
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JUu li AWG 24 jl 22 ^LJ cAU. j^ ts3L. SjL> <^& JjSlI ^.j^-Jl Jitf 

i»U J^i oUULl fcaJI «JL* otAjlS" «vaii V .(j^jxJlj a5jL«jJI *J ^ «^. |j 

. iJlill ^j c-jU-« 1 t/jjii ^1 oljLiVl JL»jJ cjUj*J ?»-sa-j "if p^ij 

(Level 2) 2 ^y^Jl o^jI5 olL^U* ,j~ii ,y> ol* o^lS^I W i3| : 2 ^£aJI * 
Jumou-jj .IBM SsyLl (Type 3) 3 fjJl oLL^U* ^ aS^L. ,_y»j i Anixter *SjJiii 
x* U,Ls>M pij . a,Jb** ^Ijjl .y AWG 24 jl 22 ^Li UU* LS0L, J^l |JL» 

kik^*j . <--JjJ»Jl .jSjj.tdLI ejL»>-l *i[ M J j>j*\*~* 1 ,>* iy"5l iTjU- ,j* ijUaj 

Apple olSLiU, AS/400., IBM 3270 S-i^-Uil ^!>VyU J^lSJl II* JLxu-l 

. Local Talk 

ul» ^j .Anixter SS'yiJLJ 3 tgjs..** II (j-ii ,y» »JLa o^ISCII iS 0| :3 fcill * 
. SJbJU>JI oLijJl ^ L# ^L-JI tlLi*. ^1 o%lSGl ijPjJ -jji ^bSlI iS y M J\ 
^yuj cilj 1 *^. ^Ijjl ^ AWG 24 ^-LJ LU. l£L- JjISGI 11a J^jcujj 
16 Jip * t *j j a)I (jijj-iJlj O^J^' "^ ojl-r 9 ^ j^ij ohm 100 ^ 4j»-S^*J SijU* 
C-jlij* 16 ^l J-^aj" olfj- JLp oULJl JLwjN JLuL« clULJl IJu» ij .jjyuU^ 
dL> ^1 ibL.S/1 oUvjI^ -y ^ji-^ ^it y»j .,^aiT J^ SJWI Jt 
4 JpjJI ol 3 Token-Ring &LSjlS ol5" ^j c lOBase T cjLi'jdl LjJLxl-I 

. iolill , J C*jUlw« 

** s* * ** 
jl (jS^jj .Anixter iS^iM 4 ^^i^JI ( _ r £ ^ ,JLa o%l£ll WO} :4 &AJI * 
3jl« JjlS3| li^Jj .iljo^ gljj! ^ AWG 24 j| 22 ^LJ UU fcjL, l> ^aS 
^ US' jlylV 20 -y oU^ JUaJ x* t^li^U «jLs>.| .^ ohm 100 y> Vr^j~J 

.SJoJbJI oLi'jJl ^ aJp cJJ» jJ L-*UJ| Xiill 0l» ccJjJl ( _ K SuJ lj^i«t 
. ohm 100 y aSjU^. AWG 24 j\ 22 ^Li ^iU« ^ JjJi>-. JjI^ ^ : 5 fcill * 
<> 4:SC *iJ V Wi lP >>l*- 100 a* ^ i5U«i J^p JjI^I IJLa jLstl ^ 
jjJ .SJ^I lP ^^r" 100 ja oUU JUjI oU^ aJjL. o^UJI ,yuu 

jj-^b ji^l JL-jV iffMU-i-l ilij; i^jJi aJU J£ i.Ujt till «ji* cj%15" 

ot-Sjdl ^,j>J Still ,j* o%lS JUo-L ^d .b>jj>\ iJUl cjUUIj 

. SJua>Jl 
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iJjU^ ^» olbili flliJj EIA/TIA 568 a^UJI oLi^l^Jl oL^j aJjUw ty 
iJLpli; i»J 4JL»p J^U- ^ v - ^' cjU^IjaJI «JL» jjiaSj . jJ^ju jlLi ^j 
3jU*jj iiiiuJl 9j 1 ^>Jl o^ilS at Ui tVt- . li-U _ £^rll 4^>U _ jidlj 
0* kr?" ^iiJ C 5 -^ ^i* iJlj->Vl ,jS lJL>- 4*4* IBM SS'jJi <y ohm 100 
Thinnet jy^J\ A>^J\ JjI£1I ^JU oWjdl LojI dt* .i-" 1 ^ 1 oLL^I^Jl 
JAS £» tijj£?> 125/62.5 ^LJ J»L*jVl SiJUcu Jj^* wiUt « ^J^Jl Ethernet 
. cjLL^Ij^JI J SiL-Jl iljjjjall o^jL^jj^JJ ji*-|j Jx^jli 4Jjv» oUi 

UL fcjAII 

A*i U5" Sj^LiJI oLL^>l_^»Jl Jl**iw»l ^LoJlj JJ|_ ; >J| Ojjli j p j-^ Jj^«d 
OjJJb^. U ULp 0j_^-^I 0j*jJLj|j ■jy-till oLS 1 ^ ^SCj i NEC DjJUJl ji*^ 
Jtf^iJl lilLj . (UL ji) Underwriters Laboratories AS'ydJ 4*jUI i^LiJl oLL^|j*J| 
cjL1v?|_^JIj .NEC OjpUJLJ <*ub)l dJUbJ i^li* o%ISCU LjLJ 4jU>- cjUv»Ij* UL 
UL 13 oU^ljJIj toVl*ri)ll ^l£) ^L^J) i^UJI oLi^l^Jl ^ UL444 

^jfi- p-SL»j <>~<o jLi>-Lj UL 4S"jJtJl fjijj • (jj^jUl ^^ (5"W <_** *£~lJl 

LAN 7tf\jjA\ f'jjj . jJjISCJI -bJb*; Ji c-Uiil J^-J ,» » ■ #* rytij> ^ l*> »bVlj 
0l UL y^-lU IBM JSjJS uJj .(j-jLiJl ^JLjj UL ^ Certification Program 
IBM L^Listflj^J Liij ohm 150 3ijU*jj iiUuJI ilj Jb«Jl il%JH\ ,y £**£ 
J*Ai cjULJI JUjJ frbl {Sjr*~j> JUJbJ ^jU^j UL c*s^j JL»j tf-laVl j* *~"LJ^' 
Aj^LaJI frbVl oliv»lj^ UL *&j2> cJL"\ aij .ohm 100 iijU^j *1jO»«jJI o^LKJl 
: J.^ ^U: db* ^j .Anixter ^ ^^1501 »bl jl> c JULj i EIA/TIA 568 
jSj; Ljlj liiliJI ^j liiiJl iJjJL^Jl d^L-Vl ^ UL £*U ^ J-l*a. 
. liliJl jj> JjjJb>«J! il!>uVl JU- EIA/TIA 568 JL-lJll oli^l^Jl 

JI (Level I) JjVl ^ja— JI ^ UL tfyOJ ^LjjJI iiiL.^UJI ^jljSj 
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olij^.j UL lSjil\ cilyi- ctti Js^ 1 ^^l> -(Level V) cr *UJl ^jwll 
iJJ & KJa U^j .ytyj" «Jj*-Vl J— a-" UL SSydl OV Anixter tf^LlI 
EIA/TIA tfysJL) U^ i9 g>JI Jl 1 g>Jl ,>■ o%lS3l -y IBM oU^lj. ^jl^s 
fAj^\ J -ulisll ^--j ,LiVl cjf. J^ 1 W» J*- 31 0* - 8 J\ l o* ^ w 
oUx-JI jU IJJ 4 SiU»Jlj pliSlI £» UL oLyuwi J-Uflj .<*3jJl oLjji-Jlj 
jl CL j! CM j\ MP V 1 ^! ^l>w»l>Jl £* Ufl JiljS UL ^^^ j»j-J ^1 
CjIS^j .Su*. Ul EIA/TIA V- 1 ^ 1 "^Li^ljJl Jl *»U->Lj NEC & EP 
t^-jUJl i^-.s- ^Ip l^sflJ dt <>jl^JI oU^UJI «JL» J* J*-**^ ijr" ^^J 1 ^! 

.Vs* LEV I jt LVL I jl Level I 

:UL aSjZ\] ijUJl oUtsUJl ,y> 5*^- 4^">U- ,^L l*-i ^053j 

NEC, UL 444 oli^ljJJ iL*J! oliku £. jil^a. : Level I JjSlI ^ji-^Jl • 

. etaHl S.sJLs*l* oLL^>l 1^ V . ij^LJl 

oli^l^JU iJlill Still o^lXl *bSll oLiku £. jil^a : Level II ^JlSlI ^ji-^Jl • 
il^Jl oLiku £. jilja .IBM Cable Plan vlJliJl £ji)l o^jISj EIA/TIA 568 
4 SpjJI oli Token-Ring o%l5U J^L. .JL-LJI NEC, UL 444 oLw»lj*U 
.lOBaseT Ji* J^Vl oUj-Jl oli oULJl oL£yd ^-J -j£]j icol*^ 
EIA/TIA oLL^IjJU JsJliJI fciJI ►bt oLlku £. jilji : Level HI liJlill ^-....Jt • 
JiVl ijUdl iO>Ul _^j .NECj UL 444 oLL^IjJU iUJl oUk*j 568 

. LAN olSLJJ N jJ 

EIA/TIA oLL^IjUl iuljJI iiJl fbl oLiku £. jil^a : Level IV £>l^l ^ji-^Jl • 

.NEC, UL444 oLL^I^JU 3,U»J| mUku, 568 

EIA/ oLl^l^jLl i» oUJI fcJJl *bl oLlku. « Jilji : Level V ^UJl ^jSm^JI • 
pk^J ^^1 jUJl aJI .NEC, UL444 oli^l^JU iU»JI oUkuj TIA 568 

.&J»JI LAN oL^Jl 

EIA/TIA i^-jJI J»>kJl jl PDS f\3kl\S h^J\ ^UJl ^_, .jl^JiVl oLLp 
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rc^>*+aS\ j L -a. l l jl~>-l j »„ . la" i,. " ilL\j CjUIo./jII !jaju j£y\ UL OiLt>UJl »UaJ j\ 
CjU»-_^» l_ib>^o ^ LlLj^JI i>tvaJlj iJ-^OjlJl f-LjjJ oljbw 9yj < - t ^\ *^>J 

l^y iJ^; i\+Jju ,y Zjj2i\ il%J)}\ -u^-j ^ill (NEXT) L^jill jiij-^U '■".r Ji 
ijPjJl aJU a-^jJ j_j* »JLjf ajIJj ^^Ip- Jj^u>J| cibSlojj .i^jiU aJLut-VI 

A** J^LJ ■ **V-" *"iSy Q n ' ^i ■* *Vf"" ck^' O^J t ;*.»■■ .ttll JjJl>JI (JUjCLuiLj 

.dL'%lS" Jiki«J 2JUr)M W^ c^ W '^ V^ 1 ^"-r 1 

&jA1! Jfu»^ CiiblS ■ 

. J^ojill JjI^ JJ J j^>j$\ iSjli^j iSLi^L il_^_j*Jl iwii«J!Jl j_~^Ij>JI »LJ 
liyhH Lsrjl ^1 SjLw o%lS3l jU. Jl L^lSLiJI fc^ ^i OjL-Ul jJSj U ULp 
a,mW,*M Lf^j-kJI SjUj cj^IS^I lilii ^ JiLw-jJl jU ^Jj (physical topology) 
^SCJj 4 S-JLl^ 1 ^IjUtyl <JL-j1 i-i-o_>J V* 1 ^ S -)W* -^j 1 ^J • (logical topology) 
(media-access J»L.jVl Jl Jj*»^L; *£»*JI «jL~ 1^1 jLiJ o^Kll tfjLi* 

. control) 

iL*JJl 1^^-^jJ.j obLLSUJ U*JI ^UiJl J^oill II* vL ^ Jjb-L 

Token-j Ethernet olSLtJl J^ojJ <~kl ikr^Jl J>L-/jll ^JJ J^jJL pi^Jl 

.ARCnetj Ring 

gj***. V**! ° 3li J 1 L^ tLAN ^^ l <* la;,; er 11 ^L—- 11 ^j^ L*^ 

dijSCi jJj . \^i\f-\jA i-.-jpi aUj-j iila- DlS" j\ <*Jb* fj}^ Lwlj tik^-i V_«* V^ ? "* 

J^AJj ^-^aJ yi Uf SL.U I4JUJA-I JjjJ ydl jl If^j ,/Jl o^Ll^l ^3 

.ip^ 4j ^UiaVI tikSlw IjJlv* V-l* «l>j<i jlS jT tiSLtJl 
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c^liJI J. iijJ^J\ dS-Vl :cdUS3l J~^J *£~ &\M *~*^ ^ 
4 *-Sj-^l ^M^ 1 ^tf> ij^-Jl s^cuJl o^l&lj tiiliJI *ij J*«JI J^L-Sllj 
*fW-.Vl ,>• V^- 11 LAN ^l^LiJl >y .c3*Wl Jj> otsklS' ^1 fUio-l fJ*j 

.o*jIS3I JbJUJ J^> Sljl jSy ti« -tb-M U^j^-j toLjS^JI fj&«. 
LAN JJbSLi ibU <Jy iGTEj AT&T Ji* tt _^jJ olf^S J~r vILSUj 

.SSLill JxJaio" ►til j*\ J±j£ JJJC *Url ,y JkSt -_£Jj i^UJl 

IBMj Digital Equipment Corp.j AT&T Js* <-ij~&\ otfjJJl c^li JiJ 

.I4J is«»U- PDS oUak^ jj^kj SjJuaII olS^All ,y 1*jj*j 4 Northern Telecom j 

UlSou oliLij i_iU o^jlS" .LL^ "U^L o%lSUJ *ij~Jl * . *l. ^* . l l ».i» Lj&tSj 

j* Jb-lj Jj>*-I jJU^* jUl^l SJLailj . Jb»-lj ij_^« Q> SjAb» tUlJjSC* JUjCL-L 

l^ksi* - ; ■/■•?■- fclLl ^ ilUi /j* fc~JI *"t '^r^ V-J>~*^ *^V ^b t)^« *yrj 

iJJULS juji^ *JLx] ji Lua>- ,j^J JJ»J c-^ li| .lui jJU^Jl ilAJi £. J-UsU 

..jlrfrf- ^JDI aj^JI £. iL> a^U J»£>- ^j PDS fUU jii,\ 

iUS jj *-JfcI LAN iSLiJl ii"5L-t J-^»jj ; uiS - i^l» <.jL*l\ ^a otju lij 
ilb* tflj mjyjj ^JJI JjlS3l <J> iJ^L jU-Vl uibJJj .SJLUI jJI_, aUJl 
oUMl Jj15" litf O^i jSSt jt ji. 300 ^ ol^SL. Usl^i julp :i.Ul oU.JUcll ^ i 

vJImJI JjJU«JI ufJD )l l>\ tJb-l^l jlJJ $6 £y> Jit iJu ( _^ r .i J> *jJI iJj-^Jl 

liiS ilJ US' cjiUJ $1.3 ^Ijja- 4i5K iL^i Token-Ring ^IkJl JjJUil Jwii-^Jl 
tj iJJ k- 50 ^J\j>- Ethernet ^IkJl ^ J*-i-JI ^J^l jj>~J\ Jb^sJl JjISUI 
^ j^j\ o!Aj15 c-j>uil lijj .jiJJ k-. 35 ^^ JjJ^-Jl ^Lj^I tUULJI Wi?j 

.jjiSL IJL* ,y jJSl SiU mjJJjJ jU«.Vl 6l» jS- 300 

ipLs* Oi US' tiJjJ^wJI ^!)LJI u.jlfy VLS 1 -^JjliJl •j* jJiSCJl i-i^^xj 
. j_p»*Jl SJ^^uJI o%lS3l '--S'jj <_isSo OlS" (^Jlll ,y>j^J>i\ cJljl (jSCLJl ijjjilkJI 
^iUVl J CjT ^i^l\ ^ji^\ ^U^iNl jT .jJjUJI ,y JJS ^ ilU* {jSZj 
JU* ills' tJJbiJj .Token-Ring »lkJI olSLi (--S'jl v-S" Oy^u ^JJl Vj^*" 
0^- a^J 'u^.^ 1 cW^ 1 otJj^l jijl J* ^ ^h Ijs^ ^^^1 V^-H 
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.^LiJLi Jj^oja ^ai^i u-i^v-U- J53 $1000 aJu^i jjJLS; 

a* u^JJ— Jl ,^U-iVL jLc; l«j i^U- &^ aL^i olsytJl jbio- L. LJl* 
^^ JjL*« !JpL-j LAN SSLiJl oiLlS' ^j* Uuj ^i" l^f US' tl _^,|_pJ| 
,>> .i»Lj jlS LAN SSLiJl ii!>L.f J^ji SJL* ^ dLit^. iil^J ^1 . J ^y. 

tf itJ&jS, ite {MS j .£-j=II SJUp J^jj f .li t >.l' Jj^a*- v^J J 1 -"" .*»>» 

iSynOptics Communications j Northern Telecom j Cabletron Systemsj AT&T I^Uj 

. iJ'SLrf jll < y^4>y i_*JL*l Jjbii cj\jj1»j cjIjv»L»«-« 

SjujaU aUyAi 3M\yl\ oljUyi 

.o^ 4-SLj^S' cjL»-^ ^ LAN JSLiJl o^tf ^ < L> U\ oljLiVl OJ 
,SjLi)/lj t Jbii\ {2J\ JiUJ uiJy 15 i-sji-JI Jl Xp^ ^ ^sll SjLiyij 
Jlfcil ty .1 ^bsJl pij\ JUJ tjJUl cJji 15 ^ji^JI Jl i*^ Ja^ ^1 
ZSLtS\ ^ JLfc^Vl oj^-V jjJLp i-*»-j*-)I ji (-JLJI {^ji-^Jl ,_J| jk^a}\ y idjiJl 
aJ j^CJj jl>- JSLiu IJL* oljLi^l JL.j} Jakl^ J**jj . c-j JS" JL-jJ ajLl ^J 
J>J iib^. lija. cASLiJU iib^Jl o^jKII AijSj .Jt^ixJlj fUJ>)H i^^dlS^. 

. aJLSLlJI oJla 

. idjiJI i»j>Jkj f-Utjl UjJjj ^1 iJ* 1 ^ 1 oljLl)fl ■>• ^U-i)/l iKjts* lis, 

.4*»Ulf jJ> iuj*Jl CjI>-j*JU ijuljjl oljLi^/l il)t J^£f Uaj-J yijjjj sap ^ ^^*j 
ob»-^Jl i_j5J» iAii Jvaj ii_)J3lj CjIjL-I jJjj AjJj^JI oU-j*JI t)I ,j->j li*j 

iSLill JjIS" ,y cjUUI oljlSJ UjJj; ^1 i^ol^l oLLJUl ^Jai-Jj .i«alJl 
«i_^>-^Jl 0_jjjildlj jjsI Jl 5jf>-t <y 4*~»\j «\j*^« (^i*- tj^ij^ ^'^l t^l LAN 
fUAJ L. aSjJ* ^" Ol LAN iSlJJl o^LlS J^ «.1JJ .cj\j^jLS SJLp jUj JU^ 
f-UJi^l i>-jj ,^1*- bjJ 4*«jSi>Jl ^li^Jl ^vaJj .i^j-Jl j^> v 5 *'^' oljLi)/l 
FCC S^j^Vl SJljJtfJl oVUJVl ii>J Ol US' .u«-lj»Jl ciiU^. ^ l^ ^y*— JI 
cj^U-i-Vl J^-T ^« tB feillj A kUl :L-.LiJI oUs«>lj*Jl />• ,^ii c**^j 
.A Still oOku i.1^ p\ B &<]| ^Ukuj .^IjJI J* iJjuJlj v^ 1 

.LAN olSL^I ^tf jf* 1 ^J 1 ^ 1 ^^W c^ 1 ^ ^^^^J' V^j*^ 1 ^Ij^iVl 
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oLL^IjJI ,_/>-- oLL^I^JI {j* i.jU> i*^_>«-J 0*^1531 i»l_t ,j_uu £^<_j 

& J«*_J 4..„«a..Hj 4 TEMPEST jl tSjiUl a . - . ti^ .j^l _u__J!)U IL-UJI 

.J*IS_I ,>. oljLiVl JU--I *] J>JI jjP ci J-JU c_^Jl 

LsLj^Jl oljLSVU .Uj ^UJI .U-^l ^i jfii Vkrt^ 1 s «---'l ^bLi^l 
4yj-l Jl JL.j)ll sj^lj i^jJUll ^oL-Jlj «IUI ^j^-j 4_>lS>_JI ■y* SjiUJl 
tlJJ .LAN aSCjJI o^IS" ^ S^UI oljLS)M -uytJ If-x-j j_L-JI ,y U^j 
^.y-JI ^ IJ__^; ^dl oljLi)fl U y, J-. t/ ^ J " ui LAN SSLill o^lS - J_> 
jj> oUUJiVl j* JbJLJ !JUi«Jl v_JL.SH ,_,-_ l)1» -_>JI ,>«~Jj ■ly^J^ 1 

j-3__aJ! ____dl Jal_JI 

jl i_JL» _1L) t£jS> y-k-i ""^ iV J-P^*" 11 "A*-^ 1 Ji-^ 1 ^^i 

JjIS_L Jj_3I _^Jj t-jJI IJJ tJ _p-Jl u-i: Sj^-Jlj tS_)S>-ll JvjJl -ILjj 

o^LojJI /jjj J**-- XjC-^ iJjl* z\j* illiAj .(coaxial cable) jjp-JI -»-JI 

•jjj .i>>-jUJl SjjjLv-JI Lkid iJjUJl iljJI /j^ cSj^l aJ»j c4-»-jUJIj iJU-|j_| 

.i^iJlj 4*JJI Ethernet o^_0l ^y oli^Ul (6 _ 5) J&iJl 

oljLi^ll {y» V- > *JJ l*^ 5 "'*^' JU^jJ' , - J 'sAixj ( _ 5 >-jUJl J-zjjJI fj2j 
oiLJl fjjj 4 ■jJLjjJI ^ ii'L_JI _} . XJUMjJI oljLi)ll f-L~-l ^i>*ij S^jUJI 

. (impedance) 

oll-a^ 4 LAN aSL__U 4_k_-JI olj_i)ll JLjI o___i~. J**__Jj 
_£_, V _u-^ SSjUJI Si_i_. cS%\S 4 IBM 3270 j ARCnetj Ethernet o%_dl 

jj?_JI JL»_uJI JjlS-l «jl« A*J jjJIaI *J__J Vj .^^1 jy ^Jb Jb-I Jl JLucJ 
ia___. CJ^liCJl ^jj .ij>-jUJl <Cg»- (J^ (_)_j_5UJl *p_jj olji lij Vj *~J_->-; 

^jo %15' J**--; Ethernet ol ^JLtll c_Ja__l lijj . j.__>!j _jjp-t y -ilL ?__-; 
. JOjJl iiy« _JJ ^ItoJ jji RG-62 ,_^Jb \k,\S J*x_-j ARCnet it j! RG-58 
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(6 _ 5) ^sai 
.a.i-»MiirtU cUyjaij jiUu^u ,> »jajO. oUda JjlJjUj KuaJiM jjy>-«^ »*i-a*u o^ui&h isS 1 ^" 1 

iMiillj ( JQx«jI f"jJI .>• «-L»»" o^L«j i>Ijlp«Xui| j*»>«s*«jj . LgJUSij *SL-iJl A*^ i-jU «i 

cj'SL^JI JLu&J ^ jJb-J . jjpwJl JL>vi« JjI& ^ j-^^ BNC fy 5JL»j (7 _ 5) 
oLL^IjaJIi ,_^ ^1 o^L^jaJI (^j— J*>ti~J *i/j Ethernet *UiD L^u^Jl iJtJl 
.iJUi 0_^J cjUv»I>JI «i« ,jk ,jSUl Jv»j*Jl JlS lijj .UG-274 J^SLJl 

A«j»»j "^ j^Jl o!>UojaJ1 JIju^Lj <ii>^aji US' t cj^Lvo_)*JI <-^y Jj^ JJ> i»%Jl 

«$150 Lgi* 5JL>-li^JI /j*j SJL»- ^jjv*«j olj.ai a.* $10 ,_jJj $6 l^i* JL>-ljJl l y*5 AJL> 

. •jj-sti o^r 1 ( 8 - 5 ) J 5 ^ 1 u^i -*V s y L * u " J^Ai ^ (j^j 
oL«%JI iJi^J *1>T i— j>«jj • 4~* JjI^JLJ 4j«JL J>-l~S ^ .jlkuJI (j-i ^ 
oLL^I^Jl £« J*ly* *Jt j\ RG-58/A-AU *il ^J^JI Ethernet J,IS3I Js- Sa^-jJI 
RG- JjlSJ! £. ohm 58 SjUJl ,-p RG-58/A-AU JilSJl ^ iJLio" V . IEEE 802.3 
^ U^j IBM 3270 j ARCnet £* J*o~Jlj ohm 73 5ijLwJI ^i 62/A-AU 

ji* IJL) ciJUJI oLJoJUl J*^- LAN S£~UI o^li" ■>. i_JUai Vj .I^ir^JI oLJuJUl 
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(7 _ 5) J£id» 
cdutett t* JaiOjuu <j»a.i>u a5U«>» ^* li* jj^M *»a»l» J***tt «-MjM J 1 ' *»>?-.5*« a^Uojj*J\ 

.tuijU Ethernet 




(8 - S) JiiiM 
.V^liiUij Ethernet djixii SUIjij ^1* ;+» jiiU t|Uil»fl l piA JjIUM o^uojiH *J*-:>d 6.*^! ■* 

^lt !'"■■« dlii .cyuojiH (jl PC Magazine IAN Labs aljd^iH bjjl&i cCutt ■&! .Wu^U 



■£>*».« sr 5 '-' 



UJI 



^^lp LfM Jilji ,^1 oLi^lj*JI -jjjj <-ijy* j\J* 



SJLp Jljt sijjjji ^lan;.* oJU>- OtAjlSj oljilj O^tf _j* flJLkr^l ^ jLiim'i/li 
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Jcuu LSL-^JI Ethernet olSLdl ^ J^^-^JI Cj j^ ^jj\ JjlS^I eJLki 

.l-U^-JI >^Vl iiJ^Jl f>>» p-L cijy^l J.IS3I iJLfri .,y»UJl fLi*Vl 

,y -v^J 1 ^^ry^ J^» J»Li jL^li)/ ltTJ 1 ^ 1 **^ o^ «l— Jl oL. 1 ^ ^ 
■^£*£-* . I^lj 5jA»wJI 1.12JI x*- JiliCll {ja f-^cJLj *^5J L.JUL* I JLsC»j s ti_^» 

Ethernet JjI£JI £>l £r*~Jl £j-*»i 'UU-p ^j .JSUJl .,.,..„., o5 U_. J,l£J1 

JL&«I _ JL-jI jLjij- jl ^^ fyjLf^ iojJlshII Jj^LiJl ^ jl>J| SJs- ly-Jjll 
JSL^ i_~~J 3*jJS Sj-. ^ SQE .SUil* 4J (SQE) SjLi^l ;Le_jJ tki p-lsi. Jj5^ 

l-jjJLLJI Jii^Jl ibJlj «u^*- i_ ..■■■■■ •jjicill Ethernet JjIS <-~Sjj i_jwJI ,y 
jlfLi if J} J** ot v^ j'*^ 1 J*-'-* Cr*^ 1 ^^" ^- , -*lvj J* frL^I JliP 

&&dl jit iljoa-ttJI diUVI 

(jp i^Jjj^t j^lwi j^i i_jiUuJI j-p JjJbjt*Jl dJJLJl i_jubji i aa-wI ^J1j US' 

>_ a »lwJ i!U- 1 jJnJLJI J.A*- >JUjJJ . (Jjl* 1 cJ^U- ^fo-^o \iyji ( jJjJl>w«j ^OxJI I -(-■'■-■ 

il^L-t JjIS" J^ yi i3^L.Vl iljJL>- p_j .JjJUj«JI gjJI ,y oL-L^JI ibL,f ^»- 

ySLj_^KJl ?tj^tMill \aSj L^ljJ ySLjj^SJl (Jij _j-izJI 1— a ^ a. -^ -ll ^.rtw.'l L^oai u 4JjJb>w« 

JSLiJI fcu iuiUu. ^ "S/jA>w kL- (9 _ 5) jS^iJl ^A . aLUL; ^JUl ^j-jUJI 
^1 cuiiiJl ^ J_,Jl>«Jl dJUUl »l^l oIjl^jJ VUocu-l j-^Vl ^Ji (10 _ 5) 
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^Ljl) £^Jli .iili* ji- ofclfll il!5L»I •>- f\^ Swlp ilL* ^j .RJ-45 ^-JLJI 
$£ t>fc *& ^jlja. ibL.1 *~jl ,>^i! tJjluJl ,> ij*-^JI £jJI y»j t(Quand) 

« J-jcJ AajJUUI ^LaJI t** i—fljl^Jl ii^—»T Jc-^JJ i£»Ua]a»«* d*(W> -Aij . J&-\j 

iJ^L-Vl <ek«0 u* ^"^i L* ^ lK^-4 SjwbJl ,yL«JI tj^u JliAj .o^jjl 
. ^^iiJI J-aUl /j- jl\b Silp ijj* jJL- JjIS" yj (silver satin) ,_^mJI £l;LJI ^L 
ob'UI jl o-jUj-JI jJwlJI jT ^LJI _ .JLa ii^L-Vl 3Ji;t y %J ^\ ^JL^ Nj 

.4iJL>Jl LAN c^lSCJiJl oULj oL.jl>- « _ ^aiJl 

:5JLJI 

^L^ ^cu JJ y. ^jt\ MS fy tJb-ljll juU $3 ,y JS\ J\ J*u j«- 

. ol JjwJI iilS - ^ ^j^iJo (1)1 ( j£«-2 *J 0^~J* 




(9 _ 5) J&AH 
litfUt ji^ij .Token-Ring^ Ethernet oU^ll (jaU-xUI 5Uu kULUt j^i J ja^^A >!lWM fJ&» 



117 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 




(10 - 5) Jiidl 
.aj^xalt ^i i j inH RJ-45 Xja^xaSS Cs^Ua^U SjU lUiuit jii Uj4a_tH d}Wjt iV-l 

Syi . -,U*JI ,> Ul> Sij*->Jl «iiJl jj* tyo^JI &L«Vl JL-S-I ,^^£5^ • 

Jjkll 4l2ilk. ,y .tfUU Syry. dJUL. J5" JJL^J 4*-Uo <iJb£]j 4Ujj tt5j a4 

t^JaJb .JL^iil ibL-Vl Jali**. iiUiPl ^^Jwl iiLuJI ^ djJ^JI ibL-Sll • 
ibL«Sll j^jJ olJ^-y . illi*Jl jj> Vtjj^A ibL-^L iJb^i ^-J yi\ IJL* ^j 

•J i&uJI ^ iJjJLj^JI il^-bU UL, EIA/TIA i^LJtfl oLi^l^Jl ty 
J*iiJ! dbL-Vl J^^jj" Jai»>«-. JIjj L.j .olSLiJ! oL^jJ *j*>J iJL* l^U»- 

iUS" ,J1 yL*)!b _ iJtiL^I .1* ^ ji. J5CJ b-. 30 ^U*- £JJG 0t ^ijl • SJbJbJl 

l j£u*A>£ 1_^>«J US' . 4jj|0>J| ^UJIj J-^jlJI iUl*_j*»u«S' »JaIilj JUUJI jUI 

iilSCJI 8 JU»j .Uio 20 c-iL-j!-.! ^JaM-J ±J!>L-*yi J^>J SJa-j <>*J $2000 £l-. 
^ iJjJi^uJl il:>L,Vl f!JLJ^~.l ijJ^M <>• iJUa*j c~J liia J53 $100 SilUl 
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.JL2i ^jdl MS ^U J* iiU*II 

jlJU t=L-» 45 (Jlja- ^J^JI jj^JI JL>ciJI JjKII AilS" JvaJ t SjUUlj 

J^jj Jaki~. J—i-J *VjJI Ethernet fUfcll o^tf oSf cLUi cSfjJL*- tsX- 
. lOBaseT L ^ P JI iltjL^I J-^jJ J»k« ,>■ Vju *kaJI _ j _ ikiJl ^ li^L.1 
Jla^JU j_^Jl SJ^iJl Li-%15C!I o%^J $5 ^Ij*. JJ abJl iiK J*j, 
J£J iujjjA\ UU\ o^»>Jl ijjj LAN iSLill olilkj ^L o! ^1^^ tSJl^l^l 
ibL-Vl JUniJ JUj^-Ij I^tiuJi U1S3I Oji ^ j* >^ -^J - sU «i 
jtfiyll ,yv>J& li*i .aJjJ^JI jJtsU^U v-^J 1 *zk~»^\ J^ ^ Sjj^-jaJI 

V ^t ^ ^jJL) iJJl^Jl j-lkJ ii^L-Vl .1* j-iS JU-s-1 -j^. JiVl JUi tLAN 
J£Li* c-^w iS^L-Vl ^-i tj* «^l^LJl ^IjLilj iJJlfJl ol^Sfl j> m j»z> j^aJl 
»ljfclj jj>«J! !J~iJl o%lSOJ Li^U- _ aJjJ^JI ibL-Vl JUS jjtfj . (^1^1 
JUJU JL-JL; "j^* - Token-Ring flliU SiJUuJl ^jl»wJI ii!>L-Vlj Ethernet 
Jjj^Jl *>J^\ £$ ISJj . ^ JSLs ^Jll jt dLit^ j,y ^i jJ^UJl -j^l 
•j^j d lL.ll jL. 100 -j* ^j^ai iiL~. ^ ^Ui^lS") ik^-Jl OpIjIJI ^^jo v~>-rM ^* 

ti.^lilS' <iJbSC ^ £& V iiU*JI jJ> JJjJb^l ibL-Vl JL**iJ il US' .Sk^i 



olT^JiJIj Northern Telecomj AT&T Ji- lJjI^JI Uijl ijjj ^1 cj\$jA)\ C)\ 
i^LJ cjUv»l_y t!JULJ PBX SjkiVl olS"^ ^ U^j Bell i^->J *L.LJI aJLhuJI 
ii>o"UI il^L-S/l J-^jJ i-JiJlj toLi^lj^Jl .JL*j .<Jb\^i\ AlkJ J-^jJ i-JiiSf 
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telco splice ~*l> cjIS^JI ^^luu U^pOjj .(punch-dovra blocks) ^j-^sCJL. u-^^iJl 
jSi»j AT&T tf^ v^-JL? jA\ .iVl yi JU^JI lift J ^JULJI ^ijj Ul , blocks 
cJlS 1 L4* -Type 66 blocks ~- L l^^iJ 5Jb>«xJl oLV^Jl ,y <_ill$!l i*Ji;t 

^jf^Ji jioJi .U& <b>i u Liu. oIa ijS'^Ji ibt-Sii j-^y iu: j^ l*jU— i 

dJUUl ^j-jSa i^U- i^Jb Sbl JU^I -yi ^^JL ^jJl JiS 1 jk-I jiiij 
^j) JJULJJ fljLJl SiLJl ^Jai. JLuJI pi, . j\^saA dLiw ^S ^ Ji-Vl JJ 
^jJI Jtf Jx^o-j . i /L t ^i\ tr -!Wl Ji~, (PVC j! JbljjU J-ii J^JI 5iU 
i^iiLjJl iuiajl ^ V*tO^ aJKJUJI Lj^jfo *-• Skj-o JjJLxJIj i_ -S'jJI SJu* u-^JIj 
1*^; ^1 iJLij^SCll aL^jW L*j d)^i dUi *J>j . (short circuits) 5^.^11 ol jIjJI ,y> j 
dlLJlj dJUL»Jl ^jj ^^"^1 iakui . \j£& i—ilikj lj-^JLj t—^jill 5JL** il**"! j>j 
. AjSLj^JI JL<»_jJI <uj^tJ J^Ulj (jfL^^Jl JJ^jJIj jjifJl j *jjl»_^ ,j£*jj ojJl*> 

\l*y#j ^^m Ojjvall ir-*?*^ (h^Lip^jLi (jjj-^sJI fUaJI ^ Alj-JI iw>jJ1 4j»»~j vjJaJj 
jji Jjj JS'LJUJI bJLa ju« (UlvJl ^J^^iJl DiMlj JjjJl *J^U«jj . i^-jjij-j iikSJa 
. JjpiJI XJjjaJI »J-$j JasJI f- j-wJ jCUtJj jr i_J_j-«l>«jl >^JuLj <UJajl ,j^3j I ij j**tf 4jI 

J*jc-4 >*j '(Type 100)100 £>JI p-Vl 1**-*^" J^ AT&T tf^iJI jlk, 
jS'LiU -j^ CLwJlp lijj -J-^i cj'% < aj J^SshJ L^po ^j^^j il^Lofl <-al i_-JL>l 
,_^ ii!jL-Vl jj- j] * ~£1\ «jU}» ^jIj SiJUw _^ ^_,ji>^. il^L.t JLjc^I ji> JUjI 
i*jJi5Jl ^-^11 ibi' JlJU~.Li jSCi ^1 t^^ji <JUJ1 jjJu ^1 SJb-ljiJl ^r^il *1^ 

. (ias 1 jStj) iiu>.! iltsL-i Jj-^jj JslJU 

^1 ftj-^u oijb Jii «JL* cjl^LiJl Jm> J-v»jJ Wj^ oV LAN olSCjtJJ J-^»jj 
*J| . ajj JOo Ujj *;**! ilijj iljO^Jl ii^Vl y jA \s-y iJliA il jjp .Wbt 
oliLiJl »lkl IBM XjS, jU L^jS" L«i^Ji abji ^dl iiliJI *JjJ^-JI il^L-Vl 

.l^j ,j^L»JI Token-Ring 
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•^ IftU jt fj~JSl ,y v>-*> ^w» oUUL ^UJI JjJ^mJ! dJUUl JUUj 

(JLjJ . "Lib rfrS^I 4>>*aJl t wg>l.ya.':«l jlJuL" ^ /t^ii tSi U_4> -^^^a* r-j~JU-!l ^U^lll 
dJULJUj jjpwJl JboJl JjI£1J ^Ua^jfl (j^JUa^ jj^S/I lift ^»«j ii^^Jl 
sJLjJ i— JLi l$j <Uol>- \lAJUfi\y iibi^a lIiIS - ^ tilUjj . i_ijl$JJ (Jj-Arj^Jl 

•^ Token-Ring Ji- SJiiVl { yuo ^ IEEE L^UJI oliv»l>Jl jJa^j to%l£ll 
JjJbf«Jl vilJUl ^i tijJLLiJIj ^LisJI J5UJI (11 - 5) JSCJLJI ^ .IBM SS"^ 



Uil US' U« J-obdl t-Jivajj L~~J ( yjJl 4&«>L; JilijJl iljJl^Jl Cj^AjISGI l)J 
a1s>- Jjj-j ,_^ IBM &j*it c-x>o 1 liAJi j*pj (j^xlj . i^L*- •---S'jj iJL* <_ .JLhrJ 
i-a ; ./i7j .Token-Ring *UaJI oUjI ^i t=j%L£]| ai*. jUni^L i5t)L»^l J^vjJ 

•^ jjc™. jjis" jljc^l (sjjijJi iusai ^ s»u)fL) j-i^Ji iJA* ,>« ibm &+ 




(11 _ 5) js-an 

U»*JI Uj cy>J£ U^Jj 5U*i^J| o^Lsai US ja ^ jSCiu jyt .jl* iiyU-S/l 
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fj^oy •■*»->! Jr^J^ '(12 _ 5) J&iJl ^ k^ji tAvLs^ 



j%^>ja IBM XjJ, 
.hjSyJ\ ifeL-Vl 




{11 _ 5) JSAtt 
^jsyi /ii40^*l\j .Token-Ring &A+*S\ iSUu £* JA&U il*»»* u* Co*^ D-sheU li^a^t fJ ij 

JoVau jM\ li^uajp »^kj f-« ^jjjiaj ij rt iiii Jucja i^ill IBM Ji^jiiH °^S^ vl*«J» .5* tk^l u£<rtt j 

.\BMJtSj-ia 

J4-. t^jJl RG-62 jl RG-59 gjJl i^U- tJ _p^JI a^uJl J,IS3I 61 
•^ JbJbJI <J il US' ioULJL ^UJl ljUUlJI (JjJL»wJI JjISGI -y ^t v-^jJl 
■j*j oULJU il)L«Sll ^ 5JI* *>--p ojjl lij -jS^Jj .^ytdJ i«jU*Jl l y>sUa>J\ 
. t-yjA\ Sk-.U; aJLijaJI tliljLl)/! jjAlvaj *-,Ji ^Ai JijjZA\ XJs JutijJl 

JLrW-j «-iLJT ^ t(13 _ 5) JSLiJI ^ i^JI tiJtj^aJl cJLJSfl o^lS" £*rf 

^ juaJj .ibUVl ^ oL.|>jLs3l oli. Jl i*-UJI %- oljjUUJl v^J 
^ rjji}\ Aj^-jd Vj*^ 1 ^y^' J 11 -^ J* ^Jj^ it* ^jJ ip) ^IjW 

vJLJ^I o^tf AjJ~z*\ *~*>*JJ\ i_~-U»JI J**i-J ydl LAN olSLiJl ^Jai-r 
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(13 - S) J&Adi 
,> ,^tc.^> tf tt..iH Sjj>n»H CiJlu -*JijSl iial o* US 1111 * * Uoi 0**°* "* <£ Ul Mj*M l> ity j*l£M iaU 

JjISCII JL> oLl-t- SJbu Jj^yill jUVl JjK ^j .1 jO V 1 ^ 1 f^ 1 J^ 

JS ^ iJUVl ,y i£ji*J> LAN olSLiJl oUt oLJL" JS" J**i~; tUL»p 
j_y>wJl JU-wJl JjIS^JI (^ 4-Ij-^' "-*y^" Ji^ r^^- cjL~>- ^Axj il>i» 1JL3 tSOip- 
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.oL^II h>-jzyj\ oVUlVl 
IJll^Jl iuIjjL^JI cj\Xa pjaz^j .(bandwidth) LvU-^ JUaJ i^pi L*jjus; 

. I j T .a bi l I^L-Lj_j Lywjj J*5U- iSjjJaJl ttJLgJ l_sL!il ijJS ujljLII 

cAe-j^, JLLP iLSj^aJl iJUSlI CL>'%\S jf. oLlUl JiJ ^U^Vl *£>"■ J-?»i 
LAN oLSLdl! UJI JttLiJI ^ Jb-1 c~-J i*jjl ^SJj . jAJl ^ l^L* ^ A 

JSS ol ^ UJI ^j^-wJl EIA/TIA oLw>LJJ iiJLiJl jj* iJjj^wJl J^L-Vl 
•^ 4-Ij^l LJLJbU ,>«s-Vl iJUaiVl ^b, .SJlslI ^ CoUu>. 155 5*jw oliLJl 

ijjj+p OjJ Jj» J jtl O^Lsfl _jj frlj*"! ?«-^J LJ_^aj| ijLJ 31 Li . 5JbljX*Jl iiLjJI 

^ ^ijj-idl "w» *JL#-J. i*L« Jjji* US' i(olJL*i) cjIjLS)/I jIj£J S_}^>-1 «— -SjJ 

2j*pj \-+py jSy q* < Sr* J J*-' Jj^jl *^ij** Aojiii-j 4*~uL>«ij| ii»!XiLxJI Jj.i-J ^Ji 

PureData j Proteon Inc. j Codenoll Technology Corp. oLSyJI *yj j . XalaxJl jt 
.mjaL^I LAN cj^LjIS J*- cJUVl J*rt-J LAN obl^ Inc. 

JjlS" ^ ^U^iVl Jiiw UjJLSj ^1 wtjJl JULiJI La iJ^b «L-Jl il>l 

tf jujl-JU iL«Jlj Jl**^! (j-.ij La d)L«Sllj iLsJl jjSClj tiJj-^Jl iJUVl 

(CiLuoJI 

oljLi^l JjjTj «_wJl IJLI .Jil IajMa 4?-I_jj p_^iJl l)1 VJ 'Ljir i*jJ\ ^-i 

LAN Llaj! ^ Vj^" vjUVl OtjLoj « J Lt..' . Jil (j^ft^J J>1»? oliLvi 5jS>^il 

.jUjLZ 3,5 ^ JL>jj oULji j& olJUiw Oji (j-" JlWill w^JtJI v_«»-lj>JJ 
15 j jj^mJI Ji^^iJl JjISCJU L-JLi iSy^\ 5»LJl i^U^ 11 ^ jisl ^JL \S*j 
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jsAju. dp .StarLAN flkJlS ttjJc~J\ iJbL-Sfl Ukfy ^-JL fcUJI i^U^, 
j^.jJlS' 2,5 J^lp Ethernet olSLlJl j-^>o J&Jl J»L-jt ^J SiL^^L 4jj*jJ| ^Uadl 

.(SJU>-1 isL^S 

. a>[J\j^S Jam 5wUjJI o>l>lS3l d)li ljipL»j Lj-^jjuj I $*.,!« **jj • SJL^SCJl 
jaj iiiiJUJl olS' j> 9«Jl ^ \+./ii»'> jd\ SiUoJl oolajl UiS 1 LjJ^i» j>bjl LJ5" ^j 

iJjl^SCl (J ,iijlJI iky xji lib^j> i^j* obl^»-} o-LU^ ^J aJjluJI o^LOl 
v^j^jLSvJI {ja jjJi LiLp-lj oLtjjJtJ ii>lJi>-^ 1^,'JC.oj Sjj^ajjb oLiL>-» ^1 IJL* isajjj 
^ CjULJI CJIjLiJ J^-j JjJbu ^J jiUa*JI »Jl* ^oj>- ,>« aSLLJI iS^S'J • V- 1 **-" 
dj .S^jLt iJjij /»Jtp *JL>- UL>-lj i^. oULj »jj ij>-j u^j L-. ^wUjJI JjKJI 
SiJij ii)ljL5J J-«^xJ L$JLi |JU iJLiLjj^SCJl jiUfljJI *~*^- JUtf <u~» "-^V^l <^%IS 

Jb_jJI iJj-^Jl iJUVl ,_L«jc~J ^1 LAN olSCjJL) Vt^' L-sr^^-Ul "-*-£> 
^ io^LOI a^i ^Jriii lij IJLS^i .(14 _ 5) jSCiJl ^ a^JI JJUbS" (hub) i^y. 

LS &- j\ &■•>«■« J Li _ aIumuJI J^»jJ oLUaioi «ji iSjjlaJl oJLa ( _ ) ^ibii . aUt,.*.* S£jJ| 
JLjCj i±~»- jj»«-«J| oJL>«£j| tD^lSCU 4j_)S' -r Jl J^jJl olJb-j iJaj! j^oju «^« 

,^1 ULj>yL . oM-^jdl ^Jb-1 £» jl o^lSCJI J^-t JL*j" JU ,y LgJUS't SSLiJl 

^j>L. 62.5 ^ >i tiUl Jii AT&T ^j-lJLi .JLftl J^ 4jLSS M 
100 ,y T>5 IBM 5S"j-iJl iJL>J Lj-j c( j i*JULJI ,y L_iJVLi 1 ^jL-j Oj^S^JI) 

$1100 ,_^!i>p- ^ii ^iy .bj£~* 62.5 *»J! OiJb- lij l)L«L OjSi-< ol.wJI 

• VjUI jJLL^JI VjijJI o^LLOl y> jla 300 JS3 
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(14 - 5) Jiill 
SO**S\ ioaJ\ ,> £ja-k <*i* u: n '"." U *ljH*ll ^^.S ij&jiilt JUM ^^aj^ Sia.^S .a UT^tt &\ 

Li 1 »^lj ip_^1 l|JU-a-1 vr-i *•-»*• y**- V 5 * 1 ^ LAN ^ISLiJl ("**" 
LAN *0 JJ Jj<*>jH c^s-,1 lijj .i>l». 3J{ <i f^ 1 O 5 ^. fi 1 ** J* 
t o^ SjLJI cAJU I J5" UJj *■> ^s^ 1 ^^k JJ*-^ "^"^ ^^ cJ*^- 7 
^1 (coupling) ijUdl iw~JL-! ^^uu *Jh* ^ . Sjii-JI j-p JJr JI oLJ* di)S ^ Lj 

^ L-jj ijji v>^' *-»^' ^^ ^ u '^ u -> -^ W&j ^jLiV* £* 

1,W UjV »ilJij TEMPEST oLi^ljUJ i^UJI oUUlj olj^Ml oVUI Ui!l 
«^id ^jjp jl^ fUJ| ap SiJb JjIS3| _^* jUl fj-^l v^ J* 1 "" (^ !i b 
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t ^>v5JI eiUVl J^s-J ^1 LAN olSLiJI Ojjitj Oi^ 1 u^ 1 ^^ 01 
^-.ju^j fUJLp ojj^saILj 1j~J tLAN j^j15LsJ iJ_^aJI tJUS/l o^Loj jl 
f^fj *' J* (»-*J • k^jl ^J^ji *i"l»y <>" *■**«*'=' oL^S" a-^jjJ i_^.|^>. 
j^Vl <Jl>«-« J 0j**d a 1 " '*"*'-* ^^ '■}&"' Jt^J ^J^j^^J ^JJi "^L— 
(j^ju Jl L«-jjj *3lk« 5JjJj Jjj ij^ oUL~« SJuu JJ dyr^H oljl-»»i-»)flj 

.|t^jlSLi J iij-Jl 

^j^Vl J>JI J* oL~*Jl ,y jjiSCl U."L> J J*»J SJLwJIj iJL^Jl oU^uJl 

SJbjiJI JSLiuJl (j^u ioLUl 4*JijVl « r -*«j i****** ClJjJl Jj . i_-~-U»JI J^v»^J 

o^l53l J*jc-J ^Ji ^>-*yi JLjJI SJiiVl j* jjSl U^iis - at US' ^jjjdl J 

V>^l LiUVl JjIS" Jp U-S>J JuJkJI SjUJIj o^l^Jl jUu-t JUJ jJ 
o|JL« JJ oLJLiJl j>-ljl J djjjS'jjJl pl&-l JLoa .JjLJI J cJlS 1 US' ilSCim 

j£ij ttiUMl •J^ iJaJL J-^aj* J-VjJ J* jdJ^U Ij^>.^lJ iiiSC* oLjj "uj isoU- 

. Jb-I Jl JsojJJ $7 Jl $6 iliSC Light Crimp L^l^j ^Jl ^ JLB AMP Inc. JSjlJI 

FDDI JiljiJI 

Fiber Distributed Data _,L^>.| ^j iFDDI UiljVl SliillL cu«*- dJtf Jb N 
LoJb- V-LJ ^li^lj- cf* FDDI .cJUS/L Jpj^Jl oUUl J*Mjb ^1 Interface 
oLLJ ANSI X3T9.5 Ulf J* (ANSI) v-L^I ^U*UOJ ,/jj-Vl ^AjJl J^JI 
LAN ol^jill JS al ^^ "il .SJlsJI J c^j OjJL. 100 Spj^JI oli JL.j)fl 
.1^ jjfc. ^SIJI ^ iiilf. JJLaJU t FDDI V-U3JI ckLL^I^JL; JLiS iJJJl 

oUUl OtA-jI ,j~aU jjbJ ^i .LK UJb^. Li FDDI cjLL^UJI ^ 

.SJL>JI gJtrJl dJUJ^j 
127 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Ji* KjJ, j! 5*-jjJ x>- FDDI oLL^IjaJLI dJL.UiJl t s Ji ^\ ( .- 1 .»..fl , Jl 01 
u^iUlTl. cjjJUo! Microdynej Digital Equipment Corpj Crescendo Communications 
•j* lih^j- f-ljji J SJlill J clj l)jJL« 100 Jl i£i FDDI ^^y^jJl ,, ; «./itJ| J**^ 
.CDDI Jl FDDI ^ If*-! jJJ vUUJU _ L-Udl JiL-Vl 

iJj-^II -JUVl JjlS" J*pJ LAN oUjlf^ S>rbU Ui>Jl jUJill Oj 
cJjl J i>U*Jl o%tS3l ,y. jtfl Syi 20 Jl 10 JL*I FDDI oli^l^Jlj 

_ J /!—_-- IJL* il)l ^IjiiL „ 4*«iU*Jl LgJLllJuS" iiiLs<aal FDDI iijliv»l^<Jl 7l-?a> l)1 

diUVI (> idl^JI LAN ot^iJI 

. 45L±JL) ^^^Jl *a-«JI J Jli*- ipj*»«j jl SJLap J-v»jd pIjapJI OjJ l» LJJl jl 
hj^ ^UoJ oJlp l$J _>Sl ibL-Ml ,y 1JUJI LAN iu&Sl! <_Lim_7 ^-^wJI ,>-j 
Lj-j c -kSi Token-Ring jt Ethernet Jr^jdl f l& £• ol^xJI ^^ J**jj . iik^ 
■ *J^L«Vl ,>■ aJI^" j~>d\ <I)j^ J* .0^-01 ,y *~xa ULil y-S/l l^iuu JjLi-J 

: JsSfl J* ibuVl ,y iJUJI olSLill o}L*»jJ ^ g-ljit i~*^ ilt* • »l>* 

. iikuJl /fcjJlJl * 
.UUj * 
.LjU * 

totfyJl ,y iiki-. apj-^-. ibL-S/1 ^ V 1 *- 11 ^l^ 1 a* £> J 5 " o*^* 

^ jju isLi ojbriji u lijj .UJ '^Iju-i o-Jj cSA-H ^^^ ^ '^^ 
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A.L2T.O-H oUjj^J)/l Af^-lj 1 CS^I <>• J 15 " LJ(JU> lkj>~o 4^-\y y>A\ ^ iUblJI ijjil^l 

^"SU*; viJl ap^j ajL-JU .L. 3J5WI ^-J ,^Jj cibL-\ll ■>• aJUJI cuLSLiJl 

Cr* fj-*^ J^ **^ ($ iW— \fl ^» JU- fUsu eUJl i^-JU^ AS^UJl oJLAj . iiKJl oiljj JJ 

J^u- jl ihu^ U4*>- ilbSU.. dbL-Sll ,>• aJUJI LAN olSCjJl £. Ail JJZ 

. L&AJLjj /jjjLai- ^1 JH>-\ • Adl£» jjP jl l aL_j!» ol»L»w« jJl*- 

0j& il+f jSl^\ <> U*^j ^^j ibL-Vl jy aJUJI ^^ C^" <rp '^1 
0j& i»^». U» iW-Vl ,y aJUJI culSLdJ 5JJU jisMl D^L^yij .131p ^UJl 

/^« j>-l *_}>• ^ jl OJsmJI ^ l"V*"J l~/w*»A Li^aiU- AoJIjj aSLJLJI p-^y '5ta 

.U***" J-a» jLmimlj . i£~iJI ijJb- ^aiS A»L«*JI 01 tlJJb>-j tiJLSCJj l (_^*Jl 

Motorola Ji- ol^j-i ^ydj .Uil ^VUJl »1a ^ ibUVl /j- XJUJl cj'^Lv'jJ! 
irj">Lv?jdJ SJLjLa oU^< Ji^^ Traveling Softwarej Xircomj Proximj AT&Tj 

diLuiVI JjtuajU ?tSLuaJ 
iSj^jS" ASLi dLJLJ 01S" lij tVjl .iiiiUuj Zs*J>\j (_»UVl d)Liu ^y^;.^! 

. J^SUI ._~Jj»Jl j^jj il^L-Vl J^ji olJb-j ^ a1**i^JI o^jISGI •jp jkJl 
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^S iSjZj -^ o* ^^^1 -4^ -V"" jf JjJ^- <_^J JakiJ cutf IS} iLJli 
^kL-7 L. jOi J j^jJI ^i ^ jL ti^.UJ| 4lll| ^y iiUJl jj*. SJjJb*J| ibL-Vl 

!>■ tr^» 'cc^ V-f- 1 *- J* Jl ^i- JjJ*- JUL" jl ^1>J J.IS" v-^j 

S a^lj ^a, jLiu-l -^ j^sdl dLJU ;LAN SSLUI ^Sjj j^ lu ,J lijj 

io%lS0J ^jUJI JSLiJI ijUw JjL^JI OIj^ WjJ, a_^ Lib ^U.-»J v 

■ £UrfSjU U^j^-j l*js»ji *=rjJj JbO SJjSj JL> jjJtJl iLukuj iL'Vl 

<LiUaiaJi dLia^J ^ilall 

Jio UJ : jr .- lU; . &hj* ^Jb-J ^i JjL.^11 £. LAN S£JL)I ^ jtfJI J*Us 
JsL-jJI JL-j^j jt (sequential) i^ 1 *" *t^ WA^ (/ (i^ ^1 ''-&> <y JjL-jJI 
iUUiJl J*-i~j .(broadcast) vi»j *JLp <y <uj; cJjJl ,_,» olks^l JS" J} 
. ^I^JI v^ 1 ^ 1 Token-Ring ^ IkJI J*-r~j Ujlj ilJI L»-^jJ» ARCnetj Ethernet 

LajS 1 (15 _ 5) JiCill ^j .(star) i»*3»Jlj (daisy chain) S-i^' SULJI r^^.UII 

.A^ij^l oUS^I ^ Jj^vill jLJVl o%IS" JbJUJ 
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iiijii iJUl! Jitafi 5iaj 




JUi^i JUJI 



(15 _ 5) &JU\ 

eaus f o\^vi\ o*" "i-^J -"-^ ^i*^ ^a 1 ^ 10 t*>* **y** •■**«' '^ J** 1 "* 

Um>$ i«j *uLj .»> ^ji. d**» - iK* >» V^i -A"*"* ***« ' 5 ^^ *£»•*» J^W 

a ^j.^tt j,uyjt J3SQ v^Sajj &&>« ^iUfl *kd lii^j? c»\to.j &v*!u olAjfit &» fjPBj •C**U'J 

'.JUub Cij» ,,* UjkmM iAIlw^ j>»-*J* SaaOUt OSM&tt.) 

J\ ua* ^ >ftll J4>« JAfll J^t W*» y*jll *ULJJ LrjJji, <y 

^^1 JSUl Wji> y WfjW^ -M >T c?^ H J— 5 -" • S ^ t v 4 ^ 
•JL* Ivijij .<^>-1 ^1 3l»~ & i^iU U— ^ JjKil OM villi .(bus topology) 
oljLi)Jl JUjV J*tf JJ^i ,y> «jU yj i Ethernet ftkJL ^-U J££j Wr^^t 1 * 11 
sj^ -jB ARCnet f Uai j4 jl M 4U, . ^U)l J-^l ^ *A»U^. J»L.jSll »>l£*j 
.1+^ jJbJl J*J .1* l*U1 o^.isat L*-.^ Uit J—v-i 4*>~* olS^i 

iJUU! L*jJjJ» v* j*** «/"*■** V>-^ Ji **"■*"** V-^ 0* J*. 153 ' • i:: *i 
5Uj >jd Ji iW- *> £>J «/**«<* VJ- U J* «/* t¥-± V *^J t? sM 
.^LaM ^ SJLSp JS ji^> o^LSOJ £_yl flL-yJ jj*«Ji iwuJI o%,l£U yb 

Vb^sai "^UiJl v^-e tJbJ *P-» -J^ v* tW ila s ^ ■>*■>* ' ,J ** 

. J-JI -j* l^jj SSjJJl »JSjS C/5L153I Jb-1 gUuil Ji* *V4jll *LJ*JI WjW" 1 
^Jtt*, o^^ W l& ¥>■ > W ^W-M &*P °^" ^ U '^ U 
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dUi^ r * ^^i, ^.j^U Jfl ^iLkJl ^1 Ji (CPU) %jSjJ| S>JUJI u»-j ja 

iS^S ^j Amp Inc. Sfp -y LAN-Line Thinnet Tap ^ju ^Li*^] ^ «n- 

Jl^ t (16 _ 5) JS^ill ^i jjjJl * f lkll IJU ^ilSi, .o^^^Jl ^^ s J>fr JL. 

Jjjjj SJa-lj ijlo^- ii^.j OiP ,j-LlS3l ^ jaj ij^ oUiC aJIj-1 jl* $9 

■ Vrij^JI 5*J^I Ethernet oLSjJ ^i j^JLISJI -y> Lii. ^111 (.Uoj)fl 




(16 _ S) JiiH 

fUj iia. <jj«j;ji Sj**- 1 JXftn.l 5U. Amp Inc. Js^ii ,> LAN-Une Thinnet Tap f UiM\ ij^ 

.(Amp Inc. iSjiil Uuu JSjU ,,* LAN-Une) i^jU Ethernet o^iVsu 

iHJ Ji-^jj «-^jj ^1 uri V^-r" ,JL * l»* ^^r^ 1 ^^ J&tJ J -^Ar*-" 
!Jb-j (17 _ 5) jSCiJl /j~jj .JuJI ilt>L»T Jr-^J 1 ^'j^ L** !il * -M.* 3 k£s 
.l3yjA\ lJUVI ^UUj Token-Ringj lOBase T UiiSlI g^Jd ij5> iltrtJ J^ji 

il^L-Vl J^jd v^ 1 W-A*^ V-i 5 ^ 1 5Jlllji!l "^ '^l- j£** j* \*S 
«Jb-jj J-jJI *i»*«-i j^jj itaL-jl JL»-T «Ji5Jl _j] ,_^>-j -(yW ^*^*j Cj^ ^r^' 
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(V7 - S) Jtidt 

aUabi* c»* ****— 4^* SynOpttcs «j& <>• UttteHet Mode* 3000 $*jtii> 5*»» di ^pa 

^1 .Token-Ring^ lOBase T c^uallt dsfUAj a^><«JA JkUWl afiU* o-uiCB -asuM J*-»ii 



& JJ! jJL* jlJtuI v*-. <SiU -r^ VV V^-r 31 V** $ ^ -tfj^ Jl &* 

SJb-j j*-. !iuz* UU>i **& Jib* Ot US' .UijJt aJUUI £• SJjUJU iH-Vl 
.JiisUj sole s^>-l »l*j ij&j& o\ji^j y^ ■>! iJ^L-Vi J-^jJ 

JLp SJVoU J**^ lfbL,Vl jSja* g-lWJl tsy L. LIIp *itf ^ ^b 

0t j^jj .dlih^. OiJU^Jl <>> ^ V l '-^-r 11 ^l-^JJ ^^ Js^J 1 oia ^-' 

_ Jjic yt~j ,^Jj *JUL» «jj^ sas-lj U* J>-b i^rj^ iv*J jW C 51 ^ 1 ./ «/* 
U^j f yij . iijyU- && o5U»j; V 1 ^ $ 800 Jl * 400 ^-i^ 1 jt~" ^ u^Lr* 1 * 
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Vj-* '-M (Vj- jt J-^* j_p~-H S-J^* o%!5" J-^. a^j L> |^.t ^-J 

•(£/*■' S-^jj iJ^-.l Jr^>> SJb ~J ori -^t^J Jvai^ 

4»li> Jj^j U* Lj^ ^ oljL>._, flj^-Ij ^LtS SOp JjSjJI SJ^j t y^ad 
J^b iSjj^aill i^jJl jtjjx^u ^j iIaJ^Ca JS" J^'j .ipyi. J-vjj oUjiil.j 
Jik^ o^L^j^j oL.jkL. ^IjiJ 5iU dl^*j .^j**!! oULJl Jib J-^Sj iJL-Jl 

•^•j 1 ^ l/2-J kjW oU^iuJI yUaJj ifA^ 1 Ji 2 ^ J*-T <y iillall ^jij- 

. liL-JI sjl^j 3*^1 <Jl* <Je\y. jb Ji J^UJlS - LAN - Jl - LAN J^jll 
o^Ujj LLL. 48 iJl« ^ SjjUj US' JUUj j^y Sj^-j ills' J-^ at j^SUjj 

. $50,000 jj Jb» ^J Sjb)|| ;Lw» is_^ oUT 

J^vsjJl oOp-j iS"jL. J^ ijwljdl jjk 4jt»j jiSl 0V ,yli ^ Jla-lj i^ iJbfcj 

JLuol-I j>. (j-l N . l^jii; ,^1 LAN iSLill iiA^a olill*, aSjL, j^jJI sjl-j _,t 
oUala>^« ^^jjj Jaj<^J cjI5 LJU» t^jiki.* (js* 1 ^ (>• Jr^j 3 J^'_r"J cJjUIIjj 

i^ U LJUj . dL^lS" j.UiJ ijli)ll cjLilaiJl i**i jlij^, JbSLi ^ -^ 
L$2>w. j j_j 80186 .j^liill ,y l$j i^U- oUJLm jjf/H ^lJ^-jj Jr^^' olJb-^ 
fb'l oUUl |.jj fUa>-l ^L»JLuJl oJL* DlS^L.j .ROM syiJUl ,y i^UJI 
oliLJl (!)jij ^j . jjjlil PT^b 'viiliLJl Jii ^ clk>-S/l ) _ y JLc tj^dlj tUjjyi 
US' .SjliJ g^Ujj JJuLi v-jj^-U- LfcAk, Cil ^ (MIB) «ijbj ol^l*. :a*l*» ^ 
oIjLj /jo../i:' ^1 jlaJI Jv^ LiUIj ^Li SSLlJl iU*- cjI^JUjJI «JU «JaiwJ 

(_5JLJ| C*SjJlj fji^l Jb.l.>^j iU^JI /j~>~>«J Uiul i^ijUxJI jj^jo ^i I fr' - X ajj 1 4t^» 

tiLju« JJLjj JL-ij} Ufljl LjJlSCi^j .SSvJiJI ^J Jj>-jJl k±m» £b» U -fci >> .la?..»T 

.WLiJl Sj|j} 2^*lJjJ Ji-il ,_^il t-^-vlji^JI JJ tOljiJbmJ ^JOi 

iSNMP) h.>.«..il SSLiJI Sjb| Jy^j^ ^Jb jjjli" J-^j jU-jj JaJa^. illi* 
SSLlJl jjjliJ t jji; U-J1..A? j>jjj (Simple Network Management Protocol _>Uas>-l 
(^jsi-1 5j^-lj Ai^y £\j* c** olJLJl aju>ij «XL»lp* «Jf=rl , j -» - A' ^ Ljjjbjj 
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Sun J*jJI olL*^ gjA a^ ,*./t" ap!y _jl i Windows »lkJl Silp JJLiJ <.'* 

.Unix f lkJI JliJ ^1 

i^ilSLiJI cj^UaSl cSijSjljji le-y^jt SNMP J^jJ^JI J*jol~j iLj*^ 
■j- ^JL. ii>)M vc-'j^J '^Ul ^ MIB oL.jJL**j ^I^.JUJI JaJ TCP/IP 
^ SfJb SNMP J^jjJl JLjcJ jLi (.JUS iSfl .jjIS^Ji sju. jJUa ol 
Jaki^. yh SNMP JjJjIjjJI cy f*Jhi ■ ! js*S j I NetWare IPX oM^jjjjJl 
JjSjIjjJIj IBM ,y NetVIEW ^j-aJ! ^wdl at Vj tUjj !_&* j&\ X»| 
oUjJL*. Jj^jljjj ^1 Common Management Information Protocol jUaiil) CMIP 
Dl j> ^i (ISO) v-UJl oLL^I^JJ iJjjJl UiuJl ^> ^Jll (iS>UJl Sjli)l| 

. «-o.tJl J-aaII ^ jiSJ Jv*L« J££j »JLa Sjb)M oljj* f-^Li . -J ( j~Jli* Uu»vaj 
. i — 4jL^JI ii*%J\ « J-^Jjj oJb-jJ j oJLA J^jJl j^lj* t-^/jTj^ SjU (»^Ai JJUJ 

i&jj>ja ss%J[ cjisI pij-<j . i# is*i>- yil*Uj jl^JJ ijajL ij^s L»y> ii) jSi jt 

Silt £*»j \j£S tLUij ^1» _ J-m»>JI jS'yJ 4-kLto-l A»U» Jjj il)t SJUto cfJUwol 
.J-^jJl jS^ JI**; JU- ^ iiUiu-Jl JUoiJtJI t-^J.pJIj *5LJJ ii»L^-l 

1991 (.Uil j+\j\ J> lArtisoftj Novell \^> <y lotfyJI .yi*. c-kb-l jl5J 
.oliJL. oUiUS" 5Jl.U| wtioiJl «-~- , J >Jl a? ^H-^l Jr-^J 3 ^l-J^-j ViV 1 
5A.LP ^var V I^S3j tSjJwJl LAN 0ISL1AJ Ju-JL; *Ui*^U s^ J&J, <,junj 
43>» oLUl iiJK*jj sjuj^- ^jj U*~ pi" L.jlp ^1 Sj^l LAN ^ISLiJI ^ 

IBM i^ytJU . ^1 ^ Token-Ring ^UkJI jjlp ^ oUr^Jl ,Lwi ^JcS 
tMAU jt Multistation Access Unit ^ )lLi Token-Ring IjS'^L-l (Uv»j>J 5Jb-j y>ja 
ibL-Vl J^jJ cjI^j ldU^ Jl SjLiyi jlip UIp jJk^JI IJL* j^aJ |JJ 
Token- ii!>L-l J-v'j; olJb-j »ljJl cii^U-J Ethernet ^UiJl £. L.1 .Token-Ring 

.jlS'l SAici Sjta| 5*li3l jl ik^»j Ring 
^>y ^-^j cy u^-ji ARCnet ^ UkJl J-^ji oIjl^j jU»-| 0j5i L. LJIp 
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Standard Microsystems j Pure Data otfj/JI ^f^zlj . Token-Ringj Ethernet j t *\^ci\ 
. ARCnet J-^y olJb-j ^ ^1 olS"ytJl ipj*^. ^[ Thomas-Conrad Corpj 

f-l^tu liJUwijl 'J^U i«^« lj_^l ji-tJi Uji^ jl tji^l j\ Jlip SjJLp ^1 SS^I jSj 

OjL>- jjjjajl ^ S "o-lj JS" CjL>»>- lJ^xj tiJLJ| . ijli| oljJlA) i]^A~<l J^9_)J Cj|jb-j 

:£j«-JaJl 



u^i xljlji 

^^J| iLSLlJI £. JUII j> LS Jkj i_~j; i-JI U^jJI l^-i _ ^lS3l 

oiJL*iJI oljL>Jl JUjC*-I 0L2j| ^ -_/>l*rLj iUilVl oJu ,y Jb-lj J£] iu^-Jl 
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^LCnelft lotan-Rm%$ Ethernet 
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cj%\£\j oltjlfjl ^t _ LAN XLli\ o%l£ filb) aoUI _^bJl 

. ol ' . ; « ; ...l| AS\j\ •&> CJjjJaJ <L**Ljul oLw>Ij*J| /y i&y*s*ui '-&*'W — , ^ J ^-sOj-»-Jlj 
^L.U.Jl 4j IjW.VMI t j;;.»-"'l ,V" JJ-^W C^jiU* (fill tis»«j}yl oLLsolj^JI oJLft A - ■.■"" J 

JL^-Htt.^ oUJiu ^p ii5iji*J| ol£*$Jl f jjuj ■ 1 4. -A.*) ,Vjj Lgiiljjj aSwSJI 5 ^^- j 
.jUjIj PA) V-Jj^V 1 ^l^l^l Vw^r-J (IEEE) cjU,j^I)/Ij *Lj«£II ^^J^ 
olivolj* j^jj olJLiil jj^jlaj J*rl ij* £j\j-* SjuJ JjuJIj SJjjJl o^L^s/l 

cjUiuJI j>: ydl ^ ^IS^UI ii,l«Jl <y ^S3j .JStiJI ^ J-bdlj oUUl 
1 IBM 4+t>\>- i£j\£jJii\ fjoju cjibpl jSj .SjuiLiJI oLL^IjaJI bJLa « JiljxJ ^Jl 

fli^iiiJI iJijSll» c*.LSll »Jl* <y jQj .(Ja2i l$Jl~j: jU>iiJ ( _ y ie ^LjjJI j&- 

.LJUJI 

Jij J*»j ,_^JI (5y-Vl olsyJ! ^j**- ol»*£J> £* J*jJI /y u^*^- *J^» 
^Li^l^JI jjaj L. LJIp ui>lS>iJl 01* cULp Ut .1*-* ^L-Lill olivlj^JI 
tf jujlJI *lj»-| ilijj -y U* ol^Jl Jaju M ^-~"-i iAkij Jjki v^y 
■jj«?«J *JL*»l_p Sj#r iib»j *-JL» IjuJli iviiJi fh-j .-j^^Jl y cj^JxJI 

.LAN olSLiJI iTjU^-. -jjj V**'j^' 

j^oli ^iiMj LAN isliJi o*as3 v-y ^jSjJjl a * ^ 

Jljl Uj .ARCnetj Token-Ringj Ethernet ^ ^±U+; o5 J.UjVl JJ J>v=»^L. 
«LAN ciASLAll Jj- ,>. JiAUl jjp j. — SI! Jl Sj,U ,^-jsj ^1 c^tfjiJI >« 

.i*jjS v-y ^L^ 1 ^' tr" J^ W^* 1 J^ 4 js* 1 ^jfJJS. £? ^^^ C3* 
jj> cj-^AS ^py UoJI jl LAN ol^lf- tijiij V it SJLia uiU^jt 1 fU J5Lli 
^t JUUm. "if La L.UU iflftb-l Jl ^Js- *j f j3l ^ill Jt^ 1 j^-^ 1 ^ • V-y 

^br^J^I ^Jb LAN ol^LiJJ v-UJI oLL^I^Jl y !J»-lj J^ ^j 

J J.UjS/1 Jl J^-^L j^UJIj toljLi>l JL-jI vs 11 -^ *3^i*JIj i-c^ 1 
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oLisfll^l el* <y l^>-\j J£l <Uf»J! Uj^JI JvaiJI IJL* jJ rjj\.Mj .tiki** £^a 

W SjjjJ iJfe. ^ 802 &«Ji .4UUI l^JlL|J UUjI IEEE tfjiJl Ja*i 
. *«*«ljJl_j JJUi^JI iJusLuJI oLSlJtJI <L«JaJlj j ; .->. " ^a ( j > . .>. p lS'lj ( jj«pliv' cL^pu 
SjuJ <Lw»L«3l oLL^»IjjJI i>ubuj j-o^ 802 iSj^il ^ &ii~> «Lpy olij* fj^jj 
jjp (_4jj*dJ ^jjJLo LolSj! ivOjiJI kDli^Jl JajCmJj .LAN ol^ : ,'.Il cijL>-jJjJ> 

.bH\ I^jJiL ^J| t 802.3j 802.5 oli^l^Jl 
Token- *lkJJ ^j-jlJI .^ w sJI fj-^i IEEE 802.5 i^LSJl oliv»lj*Jl ( _ J ki: 

aJLyaj 4»./J*« CJua^j« *i*J> ^ji MakIm^ Oljj'iu jij*J 'JjSjpJji i- ''/JJ ,»£* • Ring 
t5^1 ■J^J**-*-" ji^*-J **»»w« /J^ fj>2j ii~i>-) -Liu*- i in', 4 Ls>- J *J» /hJ x^s^j t itlji^ 



^J l^i J^iJI ^.-jj v-LJ oLL^ IEEE 802.3 4--.LSJI ^Uv»I^Jl 
Jaki^ 5j-,Ull oLL^Ij-Jl cJLj) ixi\jj\ olSLAJl J*«i-J . ^Jtfll Ethernet »lkJl 
SJL.UJI ajtj-U ^UxJl iJUiJI J^jJL J*jo J»L.jVl ^ Jj>v»^L. *£>o" 
^ ^LiJl oLL^IjaJI oJLa £~Juj .ZAjj£ oj*p o!>UU L>-_4JjJa job (CSMA) 
j_P~Jl SJb^Jl o^lSJl Lfci Lj t ibL-Sll J^jJ oljU- SJLp J^ljd JL>«JI 

JS^j JUS ^j 4&j tIEEE v-UJl oLL^I^I ARCnet flbJl ^ V 
v i>»1_j^j cjIjjw olS'jJl Sjlp jtjj Lj^j-Jl IJLjJ . iJj-i* 4*pL^> 2L*U oli^l*^ 
i^jl ^Jai~; lL-^ Datapoint Corp tfyJl LjJj^ ^1 ARCnet *1&JI oLL^Ij>* 
.a*U iJLo UJuUj J-lS" ^i ^ip (Jj^uJI ,y JjiS'b ^ ARCnet obl^. 

jijSVI j^UxJI Ethernet ■ 

IJ* j£ Si j .LAN ol5LUJ SyjJI ^Udl JjT jb-1 ja Ethernet flkll 
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:±u~> Ethernet ^UkJl j*p J> Ajj i-~JIj .JU^JI ;L,LiJ| oU^lj-JI ^ 
Jj^jiIJ j^oJl ^ aji*-Ij iUp-li fJA_J *■ t<5J>Ls<ai5l _^«j At-j^i\ ^U "^L-jI ,/jj ^i 
•6j -VUVb &->uJl Vs* -1 -^ 1 0?i ^^i^h LAN JSLiJl oLLjk; -^ 
Jlji Mj cLj.o^JI S*5b LjjU^i. JLp Ethernet obi*. ^ ^1 olsyJI ciiiU 
Ju&Vl ^ p^l ^ ajjLo^Ij i>w5>lj Sj^* illiA . oliLiJJ Ijl^ fjbi Ethernet 
olSL-SJlS - j^l <>l3L. iJiJt Jl luliJI ^ c-Uj- 10 ^r- 1 ' oli Ethernet 

. JJliJl ^ c-jUl^ 100 lt-jJ>\ olij iJLj>dl Ethernet 

^3 ,^^-SJl iiLj*nL»- ,^-J dJLJ «j3 AJjLft 5iUaj ^^ j»LVl «Jl* J «Jal>-J 

^J ULs-l Jva; £~JI jU«.l «1>T j^pj i $50 Ji\ Jva: SJLaj 5iiS^ Ethernet SSLJS 

ilb»_, .illiJl S^viiJiJl t-sj-lj^JU Ethernet ^L** (1-6) jSCill ^ .$100 ciy U 

National aS^ /j* SjIp) a^m lJjUJjJ a^^-ao-II JJlijll ^^J y ~t&j~a* ol^l^-Jl 
»JLyaj IfU ,ja»<JI ^Jj ■ -Vs Jb- jjJJ A^jLii* Ujl>j tij~i (Semiconductor Corp 

pfc^UI Ethernet pUaill 

^jki^ ASLiJl ,y j-^^j Ethernet j»UaJI ^ Lj»S ^U^JiSlI luji U UU- 
^ i^aL. ^Ul oljLi^/l JL-jJj o^l£]| JbJUj Jak^« ^ Jj*-UJl <JU*JI 
(PARC) oUo^U >JI _^L jfy ^ David BoggSj Robert Mecalfe y JS apI^I 
(ether) jJVl" ,>• Ethernet ^Vl jiil Ji« Mecalfe J Uijj .Xerox a^jJI ^ ' 
oU-jr^Jl ^1) ((f.^viJ! J-^J *UxiJI ,ji j*!^* *$ c^i c|JlJI "^J\ 
•^51«j Aiji' <-ivaJ olivlj^ ^ Ethernet t -Jlj^JI ^j . (* i ^J»LJu._j_ r ji3l 
Ethernet flkJI J*Au .cj^IOI *Sj\J^j JUlVi ,y oliUl ijiilj v^lj^l 
*JU<»j Wi»j SjjUJI *2JaJL (ISO) t^L2i\ oU^ljJJ iJj^l iJai*Jl >jf-£ ^ 
dUsljSlI 4!ltilj ^ISLiJl Jay cilj^si-i ,, — all c^-lj) ^UUI oVUiM oUUl 
OSI t£j~Jl ( , ; . .., ^t1 I ^^aiu ^JL^ir qP J^ Jj-^»»iJ gljJI J^iJI ^ 

. (ISO 
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(1 - 6) JiiM 

j^lt ajjan ^J^HIA Toshiba £>» U\3iH vjuuut^>J\ £>« ijiaJV S*A* \iA Ethernet *(,jAf» fcu^i 

.jjukj Ethernet ,J}Vt* ijiit^ JWW 

o^j^jljjJ SJiUJl Li>U^lj*Jl IEEE 802.3 V-LJiM oU^I^Jt ilil* ^....■ifl 
fjjj i-u-UVl Sj-J' l^* ^J^ ^jst*" ^^ J*-** ' ii j^' J** oAj «.i*i05Jl Ethernet 
oliv»l>Jl ,y 43j>*iJI oljUJI J* ,>*-£a> ^ Ethernet jJks^JI t!)^ tJJ . otiLJI 
J*J>I Li^j JSLiJ U^JS _ iJUli - ibJIj - *u> _ iUi» SjLJIj .802.3 V<U]| 
.jiSl Ethernet i*KJ| 6j*^L ^Uui^l Ji** /^Oj tiL-Lill oLL^IjJU 

10 y oULj i*^< ■j.—AS iaUl Ethernet SL^^J JL^jIi ^yiiLvoiJI 6} 
A)\S JUjouuIj t_ > i«jJLS' 2.8 i£jL«j olla>. »J| j*^ (_sj-*ai iiL~«j iJJWI ^ coli^ 

.JL» .-S..A.. .ji-JUL. y.jL.t jij jliJl ^jJI ^L-Vl (3U*il| ^ju JjKJt ,_^p 
. iSLlJl j-P ULr j*j ^11 1 j flijSfl v_iJ>* ^1 Vk^ 1 Sjt^^l oLL^IjJt 
44jjk]i Ethernet »UkJJ oLlLJl <UU<»j UJ» oLL^Ij* :y l y^J\ *—J»JI ■ «-,^ 

CSMA/CD jl ^IkljVl ciUtfl £. U.l»J! S^JJ ^L^JI aXcuJI J^l- ^Jb" 
CSMA/CD Uj_^Ij .(carrier sense multiple access with collision detection jU^-l) 
4ta>Jl V" 1 ^ 1 oLL^I^Jl oLla Uya; ,yJl *JL^dl olkkkJI ,y h!,j 
a>^l JilS3l ^ VjJIj .(MAC) iUjMl Jl J^jJL ^d\ 6jSj Jjti 
SSLtJI ^ JULJI fjti iJLS" MAC J^jlj^Jl aj^oj i^LtJI jtf*. JLjj ^JUI jj»«JI 
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jixdl Ethernet ^U&il 

jUJlj 1^ ^Vl olSLiJl fl£j oly-. sap J|jJ» Ethernet f lkJl OlS" JiJ 

tf Token-Ring flklJ J»L.jMl tfjL^j o}Ll£]| jujuj ikt jjjbiu 0^1 oK-lJl 
Lib (.oi" IBM if^i Ot US' i jl>- jSLij Token-Ring ^IkJl J*«, .IBM iS^S 

. ■jSLjJl lJ-LjJ (V *liS' 

yjjj t Ethernet oLi'jJ « SJjIJUJIj U>. &*!_, Token-Ring oLjSy jjSUj 
Xerox j IBMj Hewlctt-Packrdj DEC i_~J_pJl £. J-^jdU iJUs lijt Ethernet 



Ethernet <^lijlf* JjSj ■ *^> &1JUJI idaiVl y> OjJLuJI Ethernet flkJl <iiUjj 
Optional *Sj-iJlj Codenoll Technology Corp. isyJI ^ aJj** oUl o^lS" J*jii~J 
^ aJUUII obl^Jl ,y ja Ethernet obl^ _j*J o'ilU^ ttUa-tj . Data Systems 
. iJliJl ^ cjUj* 100 tf 0UL1 4*j~j aaL^oJI jjt iljJis^Jl dl^L>-Vi 



lj>JI olSwi (ji ^_J*-J*JI J 1 /*"-^ oJb>*i«Jl CJ^ilSJl JbJUJi Jakw J. n »T ,»«J 

^^^ ,_5 JJI _ JjISGI IJL* j-^^^u . SSLill J*p olk>^ ^ ohm 52 {y> SjU-j 
_ (cheapernet) ,j^jVl SSLill tlU-tj (thin Ethernet) ^ijJI Ethernet J.IS" !j>U 
183 iJbxJ IEEE oLL/>l_^ <jt ^j ioIjl*JI ^ (^ai 1000) jtuf 305 xp JiU 
JS ^ Sij*-j*Jl *£-iJl J^-lJb" SUu J^.j Sil* pij .^t 0^5" (pJi 600) Ij^ 

.(2-6 j£iJI ^Ij) .JjlS3l LJj*s-li jj-L-Jl 

cA-JjJ ^i js-S j£^ jiaiVl Ethernet flkJi o^LS - .UUJ J»k^ a^lji 
Oj^Jl JJB LiUui jy^\ ^^ '^ ^^^^ l-i* J—^^ • s ^ 1 Vr- 1 ^ 1 
(^y *Jj^-j 4jij <u=^ L.UJ ui^u. «JU*«*ll >^Vl iiJjJI f>>- ) > ,^-d) 
^ ^Vl J>Jlj . L ^ r JI »l»jt £?*■ J ijte*& • li * J, ^Lpj*^ ur-^ <>"- 
iui^ _ iL-^i ^Jb" !^t JjWI J^iJ ^ 500 jm olJj^Jt ^ 5J^I -^ 
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ijalsll ^Vl JjUl 
jli.1 305 ^11 183 



JuojjII 




jjij j^iill aai Jils 



Sjic JS Jjc JiLl Juiy 



(2 - 6) Jiitt 
jjk jaS ■*--"■ i_ijj>wVa. ^11 •-» ■*• vj>u>la> i> fcjijM Ethernet j,y-«-tt i i>t « tt ilAilt du 

M.U j ^ : ^iutii yUjii iH* I^V&lt Utja\ 6* >-*>» J* >>^ »4»a.>iJt JJU-BJ^« *$\ QUjflM 

.VJG-274" JUjtiiixM c>UUot,}«J1 g-i SjUoOa Ethernet Zj&(3> c»ilin»>» jUaCLmt UU 

4L.jJI o^ls3l J> J*^ a! ^ .5SLiJl ^l*. ^i AUI JbkJlj JJfc^JI 
{ja D f-jp J-o* _«* *SwSJ! SilW Jv»S ,y»j 'cr^l >***& 'J** 15 JJ, iL&w«*Jl 

.(3-6 J£aJI ^Ij) L^i 15 

Ethernet jkllaill ujLul tlfrlSi-j oULul! fjjy 

JiJ (datagram) oULJf SJb-j ,y>Jtf oVUaJl »_,& Ethernet *Usdl J**iwo 
JL.jJ f0» CSMA/CD iL-jSfl JJ Jj-/>jM Si.> ,>^aJj JS^SJI y* JlUJI 

JUaJl »a2p il JiLaJl iij-Jl IjuJI ^1* Ethernet j>lkJI oliLo SJb-j " tj & jfij 
JiL-jJI Jj^>j (j-o -^" V oliLJI «Jb-j »_/£• <j^_> • (ULj'jJI JU«jJ JjlaU- JjUiXui l» 
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CAU* pilt 




:JjUL 


450 yllja. 

ujoUI Ethernet Jjls 




■JCS — • 




tlfi »,ia.j 


1 I AUI 


JllS 

In 
1° 
Id 


ll fc '■P 


■^■■■"~~-~ 







(3 _ 6) js-aat 
ji-aa, .,j»jtoa» J^U U.y~~. Sal* iAj o^i J*--" *»a. JiVi j,* ,^-UiH Ethernet ^liM 

US !ljs— oL>~Jl ,y f jj J5Li Ethernet f lkJI oUL, oU*j Si* 



i^l JJL-jJI i>l» ^.L> 1500 ^ «d> Jbji i)T ^ V i.jj JJ yi oliUl J*>- 
<JU* Um«-I ui^u- ^1 ^laJI c^^I ail) . r jj s^ J iSLiJl ^ J^" 

Bob jX Ci\ £j> 4-^«Jl o}^«-JI ^i ji*Jl %yfiy& (0^1 JM **^ 

J^j ^dij iyjU i~U- ^ .IjjtfJJl fclfi Wrj~ J^ ,/H ^J>' Metcalfe 

.(1973 t- tvJjJ' cjVUjVI t^t i Packet Communications Dl^uJI 

dUS ^ uiJb^u i (4-6) JSCJI J i~Jl i Ethernet r lk]| f jj i~. j^li* J>1 

*3j i^j Vj ^j 4^JI otj A5J .IEEE 802.3 ~*~*L*}\ oLi^l^Jl *V djilS tj i -^ jl 

(byte oUUI aIju: J2>- JjuuJ l|Jli^l>- ^ W '^J^ 1 <> J-*--" ( ID ) «0* 
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Ethernet ^ jj OlSC^j . ^}J\ jJ^S ^dl tfja— Jk>Ml oU^I^Jl j^ l^StiL* i*b ^ 
d*Li l^ V ^ Js-3 Jij 4L.UI -V2*J1 <j#j tiSLlJl ^JJ J J2^J| 802.3j 

."J^JI 



at jiii 

(a* 8) 


(Jlji* 
(Cub 6) 


6ljie 

jJiA4l| 

(euU6) 




CRC 

(a>U4) 



(4 - 6) ^LSa» 
Jjlo yjjj) . jM j» «f jj» fcjti t^Jt J**!* ciUku jI* oju Ethernet J jS^i^ ^ jiUi^M ju^ 

C>t^B,5 *t»s» &*>»* 0j*» tf-*^.* -*l«j»i» UUt^M £* i>ijn $ JUOuiaU Xlu^U Ipreambte') 
Si^jjAit aUljaH ti* I* 1 ! t^ ** ^ .UUijU XIujaMj U£Luul\ jIjlH Ijjyk ^le, ^.u&Ui 

iiiia ^it juiwm siuit crc jiaJt itWjj .audain ouuut ^it i$>i=»j ^i» omu^m ji». ^i 



ju^i j* 

Ji* Ethernet iSLiU jj»«J1 Jb^uJI Jjl£JI J Jlfcrti ,y ^ jjl ^a £>\ JJ 
J^jJl JjSJIjjj ^j 1 CSMA/CD «ijUl £. J-U3 ol i_^u toliLj olJb-j JSLS 
J*juj . JilS3l JJ J^jJl J iSLiJl j2p iljLifl ci-J aJbNi ^JUI J»L-jSlt Jl 
oUU SSLiJl ^l^ jjs-l 1*1 : JL.j>l JJ c~*all .W*J J CSMA/CD JjSjSjjjJI 

.l>Li J{IS3I ^j^j Ujou "ill vlJL JSLiJl ^14- ^ Vj . JAS3I JU 

jSSl jl ^Jaap *Jb _ (>jto**Jt J>s^>- J^* W CSMA/CD J^jjjjJI J^J^jj 
oLi^l cAsAfJI OlS^Jjj . oljLS)fl ^Uoi >Li JiU J 4^ tiijJI J JV-j)llj 
o^L.j>l U^; ^dl J*Ml SJ^j*^ 1 oljLl)/l ^^s^. ^^-i oloUJI .JL* Js* 
^pjb L. JL-j^j Tjl; i^aU; ^U JSLiJl ol^lf oUlk cjli^i Ujulpj .fc^ljiJ! 
idUi Jbu . ^LsaJI iJU- jj^j i^ibiJl d*J| ^-^ ^*-^J (jam signal) JIS^p SjUJ 

JL-jJ oUi>mJ| ink* {J& 6JL* «^-ljdl» Sjii o*+£j -JL-j)/l SijUj Uslys* 

.l>L5 Jjl£)l j^I UJ^ i-aL^. cjljLil 
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IEEE 10BaseT Zxw\j&1\ oliusl«JI 

MM V 

oU-ljSi^lj cjIpU^I ^> olji- <i>%* Jjljj 1990 c~. ^>.|j! ^ 
oljLi^M JLjjJ 5JLfcP (Ui-iJ cjLL^Ij^ IEEE i^kuJU Xijk li^jT ioIjjIJLJIj 

.iiiiJl jj* ^jO^uJI ibL-Sfl _„* Ethernet flkJl jij 

4JWI ,^i c-jUu- 10 apj-JI oli XJbJUJl 802.3 olisoljJI IEEE ULlJI ,^-Jj 
JL-jI ^>jL.\ Uj**- IEE 802.3 L-LSJI olw»lj*Jl &U l..j.,*7j . lOBaseT ^L 
^ J**i~Jl i Ethernet »lkJlS' cJJULJl a^-jJU ^L-^JI aJLjcJI Jj-*> JL oljLi^l 
c-jli^ 10 ,y JL,jJ Spj- Jl lOBaseT ^-Vl j*^, . ibL.S/1 J-^jJ ijajt j- JbJbJl 
{ j t ^>y fLtij t (baseband) ^L-Vl <jLW ^ oljLiJ JUjI iJai^. « tijUl ^i 
.(5-6 JSCJI ^rlj) *i*>^ V^» W^jA*^ 1/ ^J-^ ^J^— t 
LAN olSLiJl pIjxJ ^jSJ I4J! lOBaseT v-UJl ^Lw>l>JJ *i>Jl fj-Jlj 

^S3lj .<culSj v^/ 11 J 511 * o* JX L— "\tfv- 5 ! ^V ^^ JUc-l V 1 ^! 
tSJbJbjJl aSCjJI ^jJ !ij>Jl iJUl ibL-Vl (j* t/ i£> L. l^jd ^J dL*> 0.1* 
Jbj^Jl jujUj ^1 Jlj^-Sll £**- yi jdA-** (^~*^ LAN ^^r^ 11 .A 1 *^ -^ ^ 

1 Token-Ring ^UidJ iilijl djJ^Jl £>%*% Ethernet plkil jj>^Jl sju^uJI 
.j^w JtiUs -jjJJI jl SJ&y Jij ^ O*^ 1 *" u^ 1 "J 1 *^ V^ 1 ! ^U 
i^JJl _ lOBaseT <~*Ui\ ^LL^I^JJ il!jL-Vl J-*jJ JJ«i- i)I y» >-Ml ^ p+Jlj 
j^l^ _ t ^£Jl c_^UJI Jl ljS>JI iW-Ml J-^jl !J^j cs i-^'j &- ^ 
Uj^-j LSj .4J^I *JL— i— Jl dS-1 Je^»jl J*^ *~~i I** j^ f 1 ^ 1 *t>yj 
oU^uJ U*^ 1 '.k*- 11 "^ tPC M a 8 azine LAN Labs ^ ,1 ^f : *^ cr* ^"IjL^-l J 1 ^ 
Js^ijJ oIjl^jj olil^. W»lk.j JJUt liUlSCbj -U*^ *•» <J l** lOBaseT 
.JU dU ^^^ij . WLAJI ^ ^ 0L.L IflUx^lj olS-^J sa* <y lOBaseT il^L-1 

. JL.SII Ji> j^a Aj^tj ,>• J^tll £. SXp- jU-Ij Jij-u" jiUw J^p jljl SjjJl 

plit J A Uu ll-ls- tbt Vr^V VJ^" ^J^ 1 ^ • I0BaseT f "^ "^^^ 

.j_p«Jl Sjl>uJI Ethernet o^lS" 

^ lOBaseT iJtjUVl J^y f lkJ t-Jjll sjuUII ^ itf-ill >.aJ vJ^ 

^ JUJI US j .hjSjJ\ Sjb^lj SJjIjll >ji <fW c^ 1 d ^ L -' ! " W JJ ^ 
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d%ii Jjue j3 «J»J 




AUI J>U 



(5 - 6) &M\ 
Ua-iljjfci ^ SiUu. jji Ujuj &U& ^ J»U1\ Ethernet f Uooil \EEE vAjjiQ ^a A DBase T 
iuj »^a.j ^V j\ Site. JS ^i CiUjV^aII ^ S_jii.Ua .it.ilVit .iiSUuVi ftiA (uULuiljj -UtaJt l iVH l0 
.AU\ UlllM JiVS jit SjUJU U^ui^t Illicit jjii. JUji^Ut dilu.AU ~ ^MALT) "jalu.^" "" 

^i fc~ji dUbr t :ujs> ibU j^y u^j & >HJi\ jsu t oVii ol^j 

cibL-Sll Jb-T ^1 !jb j~*Z j\ gUJJl J^»- lijj ciJUfe JS" Jl i (6-6) JSLtJ! 
olkk^. yi U ..^-J- J&tj l^Ju* gia «L*J| ^j J**J| <j* sj&ji ciija 
,jjjj SJb-lj fcj*. il^j a^j Cj^ liui^l Ethernet jt Token-Ring ibL-Vl J~*jJ 

.l^Ujj iSLiJl 1-JJ.jj ,_^1 

j^sji ^ j,isx .1* »jb)fi jju-j qjR ay j .i£Lzs\ s»f o^j 



•c 



,k)i 
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Cj* jop v Ua*)| 'l~, ^j-b-ill iJUL lOBaseT fUidl J^, JU-J o^SS a* 

LiiJl o»jlf*Vl tl *u .ifcijla. JUij .^UiVl pJiM ^ V lOBaseT »UbJ| 
J*lj*Jlj UjlJ. ^.Ij U^, Uj*- ^U ^Ap lOBaseT i^btf. ,1^ jjbC^ 

.S-s-bWI ^LJI dp J» i>[* Jp ^i ^Vl 

^LiiJ^L. ol^uJl .1* jt*J J**^ tidbit i*L»S [ ( uJi ^ &iUJJ 

<j oUouJi ^Jh^j .Lib tj^Ji ^j i^^j Cxr>J ols-yJi iJjU. l^^ 

jf -^Jl O^Uj U^lj, JUlV! oij^ijlj ^ ^ OliT lij Up, l**ljiTj 
iLJo oLi>- .U Lijj oti) 5^ i*J <L*j*izll p^UaJl .J^Jj .oLjwI^X 
JJU- ^ ^| ^uUaJl iJI^ ij*,^ bljU^I J5U l**^*^ ^LU>.Vl .JLitf)/ 
•j-j «3>JI dSKi* ^Ip yip £)jjS>, ^UJlVl ^Ji*. ^j t (<tLUj JUlVl 




(6 . fl) Jiitt 
Jiw»^i »,ja.3 AituOwi J^i. (> *X»j>»j 1 DBase T Ujja^Jt dSUVI ii^i) fUtt *Jjj»j> «»UJ1 
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NDIS oLL^UJI *^Jb OVI olS^JI JS" ^yS ULp, .LAN aSLsJI oliL. j»JiLJ 
Microsoft aSjJj ^ oliv>U* ,y>j (Network Driver Interface Specification jL^cl) 

.LANtastic^ VINES l^ & n^Sfl J-i^Jl 4~&t ^^uu, LAN Manager 

oliLkj J->-l«tf <>• Sjl^*-* **y>*-* Standard Microsystems *Sj£i\ dil«J 
LAN «Li abo »ljJl aJU^j oxS" ISJj .NetBIOS flkl) U*. 13,, U" ,^^2 c&LvJl 
^Jl jkJl viJLi* 4 LAN SSLiJU iiJb^t oliJL. oUiL iJau! Jajc^j w»3*J 
^Li. aUspl illJ «ji 5^j-tJl «jla obL/ JL*L-.li .VjT SMC SS'yJl obi** 
jt NetWare flkJI ^ J^Ijc Jl Jrii ^L^; o* li| j^J, obJI ^i j^Ij 
.lOBaseT *UiJI ,_^ ijlkJl i*JLJI il>Ji c Microsoft Windows 

c-^SJLJJ v-L. cAiji^A jj j* lOBaseT ^ A^ 1 ^ l^^I (>^b 

jl vio 32 ,y ._i)>Jl Micro Channel jl$>Jl j! Cu 16 ^ i_ilj*Jl ISA jl^jJlS" 

........j -^^Jl J*UI JLp !>-- ^-.j jl tiu 32 ^ t_il>JI EISA jL^JI 

^J ^b^ C^ l iSj^ *t"^ ^^If £• lOBaseT oli>U>. <ilk.j iaJU- ,jIp- SjJLiJI 

. oUu* ^-.iJ tfils-j>J J*& olS'j.i SJIp 6l US' t*iUi ^1 oLi~. 

^ lOBaseT L^LSJI oLv>U*Jl JUio ll^L.1 J^»jj pUsu ■_- : < J " ^jjj V J* 
,^3, .LAN olSLiJU ^Ml J-^dl JSlJb ^ fcjUJL JUl jJj J\ >jJI 
pij J.JI JU>U* JU MijJij lOBaseT fUfcfl l^ai ^J| LAN iSLjU" S >1 *Hlj* 
.&JUJI olSLiJI oLjS'j: ^*jjJ |jl>- IjL>. <U^j ii^L-Vl ,y JSIJL. aj»-j 

lOBaseT |»liuJI CiLui^ 

tflj t ^JJ gl&j U Js" liAj .*J5L-Vl <>• -jj^-jj lOBaseT fUiJl J^i^ 
J^t-i VUlt tijji, SjW J5tti j|j^ Lr JL, J5" J} ^L^l (ltt ^jj jbJUJ 
.6i- SJjvJI uiVI i*^^) >T ^ ^V o^ 1 ^^ 1 O^JJ 31 
je-jUJlj JjS/l £jjlJ 2j 1 jn-jiJJl lOBaseT ^-LsJl oli^lj^Jl ^c^j 
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JS ^i S^L. o-^jdl at ^ jstdl dLip igiijli ^ .lOBaseT i^UJl 

tuli^jJI ,y RJ-45 ^-i. J^jd 2]">U o^ULj JLiLi JU^I SiU ^ .^j 
Preferred Commercial Building cjLL^IjaJI j^ o^ULJI o j* ^ -j^j . ; ji»«iJl 
^i l^J| jLIj J2u>JI <j*-»J) Electronic Industries Association i— j*JI ^ Cabling 
AT&T, AT&T 258A 3«-LiH olL^ljJlj (EIA i-" 1 ** 1 ' oLL^IjJI ^L Jlj^Vl 
JL« Jb- ^1 v*W^' ^Li^lj*Jl »-i* ^Li^j . LJL>- 4_*JS jiSNl lOBaseTj 356A 

ii^L-Vl J^»jl olkk^. jiJl ^Jb-J (Universal Service Order Code jUa^-l) USOC 
USOC JJLj Js- ._j>dl diiUj .lOBaseT flkJl £. Uilji. c~J ,y>j li^-J 
,y SfJb 4 £JI c7 _ 2j 8 _ 1 JJLdL _)S>JI J} J^aJ gljjVl DV Sij^ 

. lOBaseT f IkJl ,y J^jol-JI 2 ~ 1 JJlJI JUo-I 

L.^ii jL^Jl iJLji .jl»- RJ-45 ^Ij* i»pl*e> ,ji jUiu-Ml ,yi dU l^jjul a»«-^ 

(■■I fjl /^« L/Lil JlSu . iii^Lv»jdl (t-^»«J i_-*-»li* -J^ij "Uai^ajij jj^JLjl ^Lkv»j 
^JJ r-l^»i^i . *il jaJI cJJbk* ,y il^UbU ix-s^vaJl RJ-45 (j-jLLJl JUjOL-Ij 

J^ ,> JjJb^Jl kiULJJ ^-jliij v-slP 1 olj*-JI J^ i-iJl ibL,bU ^LL. 
Jl ji>JI Jl> C jj JJ ^ oWjdVl ,> JiiU IciUi J^" M j^lj »V>. 

.ijSli^Jl SjAill ^ ^SUj jJ* jjS'I ^^JLo SlaiUhuJJ ,^-JLjl 

Jail /jj^-^ljJaJI ^Jb-1 |.|j^u-l IEEE 802.3 Ethernet f\kS\ OK-^ 
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olla*«Jl g«>- bl ^l>VI JLp J»L-jVl J\ dyoJL ^S^IJ CSMA/CD 
5jT Ll; -jJ IJJ n*Jj cJjJI jJ oliLJl i«jj /j* L« U-J ,Jb^.'o. JjISULj iL^uJl 

. "UjLj i»jj .yW...* (^j>-1 OUixj JljJ I 1 » 'j.i l^"jj (Jlutj}j 4Ja»«j« 

4j\iS\ ^ ColV 10 iiJUl Ethernet *UidJ <L>-b;Vl oLL^Ij^ di, g-U^Vl 01 
^i OjIV 4) IBM KyJ t _ iP JL^ e »'Sn Token-Ring fUiJl oliv>l_>- ,>• jJ& £>-t 
dUi tlSJi ^j-J (aJ^I ^ coli-. 2i5) ARCnet flkll olL^ ^ jl (JUlill 
cT 11 J-M l** ^-^ ^ ^J -ck 1 ^ 1 jf «JL-J>I **r- ^-^ f B J^I •■!* t»V 
_ i-^i^iJI vt- 1 ^ 1 J**^" ur 11 LAN v^lS^SJI ^» JJKiJl Vr^>l <>• J»J 
i-jj—UJl ,_,* cjULJU ^*^**JI JiUl **>-j icjULJI J2j ,^i LioliJI ^yjiJl ~*&j~S 
Ethernet *UaiII ,, ■.<> ./i'< -J JL2] . iSLill Jr^jl oL^ljj iJUij tolJlJl J2J ^ 

<JL*j .CSMA/CD JjJyjjJl Ethernet fl&Jl fcjl^ oliUu -^ it v_^j 
iL»- uAubt jjjb L*J {.jUdl JU- ^ CSMA/CD JjTjjjjJl l^, ^ ^Jl i-jyljdli 
.iSLiJI ^i 3il „ * : ■■■ . I I L^ill v-" 1 ^ 1 ij- ^ -^ J>* ttjLi <-Li /jSUj V 

f^jlfJI #13 j aUaAa>* 

cjU^*^* JUjou-L Jlj—Vl ,y SjijiJl Ethernet oLjL^j. ( « ? »»- ':<,/ jo! 
?JLpI J-jcl-J *UI>-j .Ethernet flkJi o^jS^jjj oL-L.1 ^ c£.^" jslfj 
Ol »ij (National Semiconductor Corp. aS'jJi \+»x*aj ^\ ^•^♦^Jl obl^jl 

.Intelj Fujitsu jJlij cjI*^*^* J.,.*^ lfva*j 

I^JUjc-iI iijjt ^ ol^jJi 5J** ^ SjiUJl Ethernet oblfJI tJhW 
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JjJl; ^SUjj i^lSi* cjliLfJi oJL» j^s iaSLjJI ^J JjI^JI ./& i*»-j ,y 
iljil^. JjIS ^ oULJI pj 3Com iS^S. & obl^l JaLs .>S(Ij Ifu Jb-ljJl 
.1* £**- ajfejj •JS'Li- <J Oji ,y Ujji. ^ jl Intel SJ-A y* * i J+a £. 
fcaUl o^L^jdl cAJL*\y>j aJ\jj£1\ cjIjU^I JL.jJ cjLL^)^ l _ r i^ i oLal^Jl 

Ethernet ^UaUl Jj j*2 

flkJl ui^ Jltf CSMA/CD J.L.jVl Jl Jj^jJIj j^^sM kirk, jSCi, 
tolSlJSJl |Jijbt ^y jl>- J££j kk^Jl IJL* J*juj .<uii cJjJI ^ *jj*j Ethernet 
jjU^ 1&U9JI oUj.UrJl ,yuu ^SGj ••j?sfl* ^l^liJJl ^ «i>e ^1 *ilt S-^U- 

SJLpj |j»- inijj^ ***-j Jl l5*jj ilJ^- «j*-^ SiJUS* JoLnjl iTjliL» ,Ujj jjJLiJI 

. likSC-i V^^l tjAtoM Uj (CSMA oLoUaj 

■w7».-7 ,_^JI iSLiJl *~*-kJj (Ir-'M ^ "CSUj Ethernet Jj^wj ^Ju vj^"*' ^^* 
jJjS l|^3j tJL.j)M 3*^- ,y Jo*Jl *=*U»-j Jbjj" V .o%l£!l J-^jJ fUu 

C-^ ,_^JI l<...i; ^ gilsJIj Pj—t Vf^l iSf 2 * 1 -' f ;l*'" » i^ j^ ^ J W->" (i^laJ 

olijLjj ,^1p JaiU«i~ij . JL.j)/l a^j-. ,y Jbj 1 - cJlS 1 JU- ,_,» I4JL* J vi^a ... 
J*«~- ^l*- JS" ,^5Jj tJJLjJ jJl AJltll ,y CuUu* 10 ^j-j SLUM Ethernet 

,J obJI oil* ip,^ iJUp *i»-"lj; fjjll J^ ckp^l '-^J i/* C^r" g^ 1 ** ^^* 

■CO- s*-^ t^^ ^ l *^* ri ^P 1 Ji i i > J1 ■ iJ ^- , ^ l Js^J 1 ° ,J:, --» 

oli Ethernet *lkll obi ^ Silia-Vl l-^Ij^JI jJo*. ^k~J V iLL* 
Ethernet Jjj»J oLcl. f JUB ol^yJI jjLu i)^ 1-11 <V WI ./ ^^ 10 ^j^ 1 

i^l^Jl :cj^iJ gjl ^ SJb-lj ^i J^^-J ol^j ^-SjJ »iK^ cU^p 
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aJU ii^L-T jSj: !Jb-jj lolJb-^JI ^a l*j*t~A iuiliJl ^-Ijilj i|^JiLiJ -L.L.^1 

.FDDI y£ji !wb-jj t^j-Jl 

Jb-|j j^JiLJ SJLs-jll *JUtf^]| Jijxdl !Jb-j £-*! ij^iLJ] L.L.Sfl ^IjJl LjJjSC • 

. ol>- }*JI i3U»J .v -li_J* 4^* Jj^^U m.i^ ti >.» ' l i_w--l_pJl jj^ibii ( ^ i p. 
tSl>yJl J> ibL-Sfl J-vjI olJb-j ,>. l»y^Ji UUJI ^js-IjJI l«Jj£, • 
J?ty -jSUjj . AjiUadl *j^Jj |J^- *»jj-< Sj-iL.1 »^-ji> JjjpoJI SAp-j t-ij^tfl 
^JbT Oji ,y SJW! ^ C-jUu* 10 -y ol>y JllaJ ,jip JjvtoJl »A»- j jts- 

.•tall Jk 

SAap J5 *U»*1 jjJUJJ Jjj*JI *A»-j £~J tA»j~Jl 4JI* ^**t j^j 1 SJ ^J W*j£; • 
^jjJI r ,.,^li tSL-*S3l flUJl ^ .1* .ol^-jJI Jlk y. ijjj-AJI US3I 

FDDI *Loj iJLiJ Ji^JI SAs-jJ c^i '**j-Jl c^b* f^ Ji^j 1 iJ *-J ^J^i • 
Etherswitch SJb-^l *a2J M tXis-^JI »A* jy . ^L-Sfl iAidl ^ _^-T £^ ^l j\ 

.FDDI July Kalpana ,y 

jliU *»-U«j ■-■■■■lj . <UlSCi jjPj •j'j** W*" (JiJ*^' olJb-_j C-^ipOl All 

JiLo L. ^JUB LpS3) '£Lr-M olSLiJI J~*»jsJ »- r JLla- J* lAj 1 *- 1 ^ i^i* -&jfl 
Ethernet XSLi o-U ittlw k-L~. ^ Jajljdl ^ iJbJl ^ obl^Jl ob. 

.Sjj^-j^ o^AjISj obU* J«jii-j 

IBM &^ui y-^Lu? :Token-Ring ■ 

SjJS ^ bjlU* UjI>I iJLU <y ^1 i IEEE 802.5 l^yiS iu«JI oj> Ail 
^ olj-Jitdl jjj*i *L»U *SLi t_ivaj JL-.LSJI oLi^>lj*JI ^ iej*»«^ tIBM 
ijlSUl ^ iUU-« V"ls* oLi^>l_yi IBM AJj-i li>iv/'j US' . 4J»L>- ^Liko. L>-jJ^J9 
J*jcl-I a»j .(ECMA) (-;-j-ilj>JI (jw.:.^*! ijjjj^ll V*^' Vi o*^" '-"" b *.!! 

.i^-Lill oli^lj*JI ,y Uajl t}»- SJbJI ,y «^-jIV 16 i*jJ\ tf3j 
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^ilL 747 i^JI SjSUaS" ^ olSLiU L^il, Token-Ring *£JL)I d\ 

J**- nJa"..,..' L$i£Jj tUol>- L«Ui*l t_Jda3j «U_ > *' lllj^sl jJU-aj <_^3 . ol jfUalJ 
^j i,jiy»l« (*^*»JJ •j' i l i ^lklfl If^J t *'Jj*-Mj SjJaJI j*jJJ *^J& JL«j>-1 

»UI y IBM is^l c-ai Jtfj !J-*-S/l c.J l^53j iSjiUJI *LiVl ^-.t ^Jb-J 

^y CjIJlj 16 "l&j~i irjljL5)fl JL»j1 Jsla^t izlj LtJLLP Lj ,jv» i5j» 747 SjlUa 1989 

apj-w oULJl JjLj (^Sll oljU^I JL-jJ *p^ *j2jj .Token-Ring iSLiJL) iJliJl 
Li»li Token-Ring olsLiJl 0L12: j~*jj . ^iS - ! UJa L-S"^ U*J « T JLla£f l+iS3j ij£\ 

. 1^-iJ ^ iJWI ^j* c*iL«-« 6 j 4 ip_ r Jl 

cjISLUU ij~JI ^UaiU ,^-L.Vl _/>^»J! ,y> Token-Ring JSLiJI JLu 6[ 
Token-Ring cJ%*>j IBM iSJ-S ijjlj .IBM tfyJ iu-I^Jlj SJb^Ji iJtLJl 

Sjljj^flj h r ^uti\ t_~-»lj»jl J«>J l^jL^-ljJJ "Ljj'jiV V^"'.**"-" ^lS*> JtJ *JjUS>-l 

tul^j-i »ju> iILaj .Token-Ring 0I1.I4* £• oliLiJl ,y IBM XjJ> oL*-*1jjj 
. Token-Ring obl^ ^J Ij\jJ>_) 3Com j Thomas-Conrad j Madge Networks Ji. 
UjjPj Novell j Microsoft _> Banyan ,y olSLl J^v jj oL^I^ JU-a-l dhSC*jj 
iSLiJl ibJ Jul^JI t5>Ml otfjAll 0- jl IBM & obl^ ^ otfyJI ^ 

. Token-Ring 

J> t c-.li Jj . VUjM UXSjJI SjSS jt lUljgAtll U-. IBM *s>j y« ,J 

j*- ,uj> _ ^t A>* ^> 5 ^Jij^i jj*. _ jui j* £J- ^ c^i^ji 

g-b^-j . JjJlJ^JI Olof Soderblom JSj* 4S3L3 ^Ji\ Token-Ring olSLiU gljtf-Vl 
cJtf lij L. jjS d\ J\ Token-Ring olSLJI Jl^ ^i J**S ^1 ^>-Vl otfytJl 
. aCjj a) £ y*J\ j\ f\&]\ IJL* ijSl. ^ Olof Soderblom SSj-tJ) J^ i-iL. Jjy 

olS'j-i S5I />. lilj a* IBM JS'jJi j^pij SiJUiJl v-UJI oLL^I^JI il jXjj 
Afij^>^ ^]jj Texas Instruments ^yJli . \+~kj (semiconductor) o^-j*Jl ^i 
3.W7...7 ^lj TMS 380 Ji- L-J ili*L > Jllij i*>^- g-I ,/Jl otfjiJI a- 
Madge Ji* tolS'yDl ^^ J^i-Jj .802,5 V-UJl oU-d^Jl ^isUij ^^ ^lat 
^LiJ| cjUvI>JI a-S obl^ Ji^-d (5^1 »-i* tUngennann-Bass.j Olicom j 

.802,5 
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- u>1 ,. 1 .. oliUI Cja jii f >. lol^Ul jij^ 1L.UI Ui>JI olSLUJ i-dl. 
. ;>Li O^S L.ju> *£M\ oUa,^ ,> o*-^ 1 J 1 ^ t> dljjJJli (t«*™) S^Ull 

j^ci Sj-fit «Vj Uit-jl J*y ^L-J iti^ jl\ ^>«JI jlislj .J.UjMl Jl 
(j1 ,...: oUU Stf J-jlj (busy) JUUUI Sj-it Jl s^Ul oJ* J^** pi* (free) 
jbji ^l at-jJl J^ »l o*-^ .JLi^Nl Sj-Sb A~ S^AL. (frame) UH 

^•& _^ iL.jJi jl Sj-slJi ^>. li^ 1 ^M J* 3 j~i •& & ' u -»^* j " (^ u lA> 

JSj Al^iJL. &~li\ J oljjJitdl JS" j^rf aJL-j olL»«Jl ^J^l J-jI Uj^. 
j^ui SjjJifc £sOJJ JU-iJNl 5^1" ,y iL-jJl &»~Jl ^yaL^S lUXP .aL-j*JI 

olj-SUb J,UI -UL-jVl Jl J^jJL f^Jl f Uii JU-t-l 01 . ULJI yi SJbJbj- 
,y JL>jNL Jaii SJ*-lj ila« *LS l)U-^j tiilij JiLtjJl jj ilLLU djv*=~ £±i 

Ll>sill ljUVI J»L.jV v- 11 * Token-Ring olSLiJI J*>o IJL» oUUl Jia 61 
J^ SiU Vj-^ 1 -tL-jVl m*"j .ARCnet j\ Ethernet Jl* iiJl a+&\ ^ p\ 
tsAs- ^ iSilaJl ,_,* Jb-lj «l>ol (^i Jifcj oljj-ltdl it U? oL>oVl cp^f Jl—ji 
. •_ > *iJI Ak*Li SJUi o1jl»J jl Slkll *—-iJ (optical mixers) ~<$yJ> ol^-jU Jl 

jl i^jj ■ U**^ 5 -^ ^ '- jl Token-Ring iSLlJJ v<~iall L>-jJ_jJaJl 0J 

oLI_^JI jt ii»Uiu-*JI J^jJI olk>^.) (5>-Sllj SJtixJI ■jjj Ji^" JsL-jJIj oljJitJI 

. (7 _ 6) jSCAll ^i /jj^. yi US' i i>**J i^J" 
Jp iSy^i il^bU (Jr^i* »-J^j) ^y Token-Ring **lSJ^I Jwou-J 

(^w-^l 0l Ja>-V) .4J3k^ *il>^ jJLJ Aj^^JJl i»j»»ill Jj«fJ iXoliL«_j J ^S' O^A>-_^ 
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iij^>ji\ SJb-j y> Token-Ring flkJl tH~\ J-^y i-^-ji IBM iSjJ, aJUjc^j ^JUI 
■jjj JaJLk; *y .Multistation Access Unit jUi>-l _ MAU j] olk>**J( SjjuuJI 

JJl~* - J— y ^ ,jA\j MAU SU— Jl J»L«jj^l Jajj !Jb-jj oJL* MAU aJ^-ji\ 

.(Ethernet f^l^ ^JLp aj^Jl AUI .UvJL Jv»jj 
fcil^Jl iv._jj ^ idji JJLjj tiilsJL JUJVI olk>«JI tjJis-l JjU«J L«Xp 

^1 Sjls-^JI olSLill ,j Token-Ring olSLill b\ .SJbJ»Jl ik»«Jl 4iUJ ^jj 
SJb^-j ^i Jp-jJkJI {y 4&j***j> <ulaJiJ0 jjJUo '-■■■■»; liilij <!•*« L«JUp L^pI*** «. la :,..." 

. 45l»JI Jl ik»~. BUI t ^ J " W* iW-^l 




(7 _ 6) JiAll 

fr... .(MNJ) ■-" » SjuO* JjjiAj 5.1a.,} {-» S^it JS ^$1 lili* klm Token-TOng jAaluu 

OlIa.j J-Jolua ,d*uHt JjLuo^l JilS JuLiiil ,>juUid iiUkUt ia-Ji> Jf»J>» 0»*a.J J&iM toft 
.iljUlit 3l£yJ> ulUfl Ct3iA£ Ciilluijj jJt Jjua£UI ■il5U»Vt lif^Jp 
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Jull jl to^l^l i5>U ^i Sjb j^vai' J*»- jT ciWJl JilS" gk2ii ISJj 



^•jiJ! ijla ^ .sauJi y> *l»«ji siijj ^ J^-j-Ji ££i t&»«-Ji j* ami 

J^il J»L£JI ^J^l iJUj) -OL^L ^UkJl Lily Jl Jb-I_, ^ JA* t^ajd ^ ,y 
U-^JjJ» J*tf-J ,jl\ lOBaseT j ARCnet j Token-Ring JufciVl £H ct» f* 1 - 1 </*' 

(8 _ 6 JSCJiJl) i^ij-Jl Token-Ring ^UkJl ibU J~vjJ !Jb-j «-^ji-J 

(j^jJl Lfr^itKj JaJyj (■jJj>-Vl t3y SJb-ljjJI J^jJ-Jl vi»lJ»-J ^-^JJi ••*** ^1*? 

olJb-jJ iJ_^^» C-JlS" jjJ_j ^/J*- iil>Jl ,j~dJ ,_^ JJbJI f^vaj <^>^{ (Sj*"' t^l 
OJ^ilS' ^IsL^rljj l^.^n.i J~*OjsJI olJb-J JajJ l*ijl ,J^*JJ • Ail^*^ iW**I J~V>JJ 

a^-jj 1^5C*j S^Ju^ J»p ip^^cJ ii'&J SJb-j (9 _ 6) J^-iJI j~j . Vj-^ <-»y^ 

aiiaJI LiijU Laic 

j LjJU* JSLiJl 4JU<jI_^« ,j^»ji ,j-« t y-*«j itoLn all «Jb-j L^-jJ^Ja il)l j^pj 
jij+z, J.UI J»l,jVl Jl J^jJI Jjfjljjj <^ 4 0^15^1 Jb-t glLSil Jb- 

iSCjLJl ,y Oltjlfjl Jb-I Ji>4 ISJ .4j i*oU iL'U^. *KJL. ^ ^Uj oljjJitJl 

.SSLiJI J} J^j-JI J^ SjJLiJl j-i^- Jm» SJliJl dUb <^ ARCnet jl Ethernet 
lJUjI J} ^ijj of £/>L»j Token-Ring iSLiJI ^ olilg^JI Jb-t *\z\ *y* ^ij 
JS^ ij^hi\j til*J\ jj^ IfeJb. SSLiJl ^i SJJ3* JJ «jSl dJUS cl^JLSl iSLiJl 
<j^j Token-Ring iSLill oblf* Jb-t ^ J, : 5i.>.»Jl j\ J--j*Jl Ji>-i lijj • Jl»* 

SJLp a_j5j '(*^a^ >«t iSC-iJl iitA— T »Jb-j JL^ iJUiJl Sjb)/I l)Vj n_. ; ....ll IJljJ 
ji^^i (Thomas-Conrad j SynOptics j Proteon j Cabletron l^J Lj) oiS'jJi 
<_j_^iUJ iJbi ijlij oljJlij *So»J ft*\j> /•-• Token-Ring *UailJ iJ^L-l cjI Oa-j 

t J5"LIL«JI J_j-,ai>- jji »l^JI jjJb AjZij CjL>^«|jJ| oJLa {j%J .i—S\j* ^^v**"-* 
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(8 - 6) J&iut 
oia.j 3^1 Itjyijj Tokerv-Rmg ^UaUi UUu jjji U ji^-« d^mil Jjuaj^ »a».,j JSJfctt ti* Can 
laj^l »«..n....u R\NG-OVJT j R\NG-\N a*u»>»i1 'C» lJ> ->J **fr9 .Silk-. Uyu d5Lm> Jju^jfk 




(9 - 6) Ji^tt 
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. idJUJI J£> L^-J JUfliVl tJ l* JLAmJI jM *AjJa jijJj IfrbSlI *Z~m cj\zA++S 

Jl £. aJjLUL c!Jb-j J53 $1,100 Ji\y- _ ji^I uilSS Sjb^l olJb-j oT £**-*» 

SjIaI iJo-j JS -jSOj _ ijli} oljOi d).p ,^.j iiL. AJLiJl cjIj SJb-jJI j^J $600 

.!j4i JiVl oLb-jJl ^i ^ ^1 JL*\fl ,y> y JL- »Ua»} l<^ 

ait vJUrf V l^lj t(1 iij/!jbJ oljJti IBM tfytJ MAU SJb-^Jl dJULj V 

ijrrjj <_*!* Token-Ring oL/j/J *JL»ja-.Lj ^j-Jl ^ij^Jl J^l d>j*~ 
J,l£U ^Ml J>U ^ Vj .^LL^. JiUi SlLiJl iljJ^JI ibL-Sfl ,y 
jjU^i ot iSLiJl SJip »j iaj^Jl UaiJj Token-Ring *lkJl J-^jl «Jb-j ^ jlu-J! 
jl-UJI ,J ^j^L,) ]*J\ &Z -jjj ji. 2,5 Jjlu _^-T JjIS" JL*iJ cUb£«-. .fyu 45 

. JjISJL *Lv»jl J>-l ^a *jf*^\ (■**»«{ i-.1W;j ^U- 
^ LAN SSLU1 ^l^ ,y joliJl JAtfl ,> ^U. jl^ ^jj s^J| ^j 

jUiJ .IfJIwfi-L dU.^1 Nj taJa Lffji uJk; c_JL.SH .Ju ^j .ibL,Ml 
JilSCJl *v^„ ^iJI ,/o«_3l ^yt-Jl l|-__, yJl JSLLJI ^ jUtl sap ^^j 

.LIS iSLiJl J^p u^jji a* ASC-iJl o^ls" jb-T JL> SJb-lj JLjytj il5L^ 

4 ^IjLil JUjI ^_^ IBM tf^ «>■ l^^ 1 Token-Ring ^ j-wcu-j 
^ ik~J 1989 fl* IBM iS-^Ji oj-wl Jlij .isLiJl J^lS 1 JL* iJli]| ^ c^ 
oli ^bl^Jl J^j .SJbJi ^i ojUj. 16 apj.JI J.wii-1 Token-Ring f lkJl 
ydl olSL^Jl ^ SJlsJI ^i ooliy. 4 Jpj^JI x* aJWI ^ c^Uy. 16 ip^l 
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.jl^Vi J\ \4A*z* Jlji? fc- cy jd J\ <^s>\ l^j dBM XjJ, 

oLUju-I Jy. ^\ii\ ^ c-jU-. 16 ifjJ\ ^i Token-Ring fUiill ot ^jX V 

J»w iJliJI ^ ColA~. 4 *Pj-Jl ^i Token-Ring flkJI b\ Uu\ jsjti Vj 
J-l^ SJLp ilL* . V^l <_** ^*i> 10 **_r Jl iS^ Ethernet ^IkJl j* Uul oLU^u-l 
t(t iULI OjIiJI .j^jSJI **j- i*ol>- - i^-^V 1 i>" •^ JL-j)" ^-r- jf iSj^ 
y. JJi iJLp iiUj .^JJUl ^UU ^^1 JiUlj ^.l*Jl ^ J^-I^lj 
tji Token-Ring *UiJl ^ ^jJedl Ji* I^JLp ^ JSj»*i* ,>l»o t^u- oL— yl\ 
J^ii: ttLiJU cilkki cJtf lij j&j ■ V Wl </ ^4^ 16 '►j-JI Jl 4 ^-r- 11 
^ jUix-Vl dji i^Ul Vr-Lp- o1ju*j cUiL. SJLej J&JI ^ oliJl ^ 
^1 4^! •_£]_, .ciU iJui. jc-^ii V^ 1 lf* ^^ 16 ^j- 31 tf* Token-Ring fUUl 
XJjJb~. il^Ut JU. SJlsJI ^1 c-jli~. 16 Sp^JI t|i Token-Ring f UaJI i^jl it 
rj*— Jl o^LlS^I Jjl» jJ^j J&w JjJ^ 4b»j . SJLiJL*- JSLUj ^L- iiii* j^ 
l^Ui.lj 4j j£i <^uA £jJi\ oljLi)fl s>~5 *ii* i>i .*<&*£ ^ rt^\ >**j 
Next v-: ljl*»- Microtest tf^ J^J .jJ& J«-t o%lOl fUU ^> (A^ 1 
4 ^jJl 155 Token-Ring f IkJl ^jJ 4~Jl£.l iJ^o, dtfiU ^UU ir J i Scanner 

. XJlsIl ,ji OjU-« 16 j 

Jj^jJL (^aJ ^jjJI If..*./.^ Token-Ring ^ Ukll jb>o" o^ sop ilL* 
JLp Token-Ring f lkJJ aJLJuldl JUl_^l at ^jj .dS-Sll J^>Jj J.L-jVl J[ 

_ UJJI juiyli ^ *i^v" ^ 4> tJla: !- t/^^ Jl >" ^ Ethernet f 1 ^ 1 

^j iiis- ^ i^jjii. ^s - vuy 1 v^ 1 ^ 1 c* J«^-» I ^***~ cJUl ^ 1 ^-^^ 

.*_J'5L-.t J ; -.-j ' ^Ijl^jj -lWLjLSj Token-Ring ^UijJI d t j|» 

.Token-Ring ^UiJI 



160 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



&KJI jniVtflll *bVI :ARCnet ■ 

tf^ aJjJL^I t^JJl t ARCnet flfeJU . Jui IEEE 802.5 oli*»lj*Jl JLp l_,SU ^ 
iSk-jiJl i_~Jy.II *JIp ,_-» Standard Microsystems ISjA «XJj Datapoint 
. JJy J\ *Sy~ ,, ; k") *V" olk^ ,^1 i*>->Jl «Jl~.j)ll oUjifo JJL.J J-jCU-j 
, ., ./.rl i y,_, t Attached Resource Computing jU-c>-l ,y> ARC UiljSlI iliilll <_1 

ARCnet fllajdl DU* -$J^ 

oIIixjJI ,*^»»- C)I jji«i l«-« t5*ik-ci ttj Lp-jJjJo ARCnet *UaJl J^. n r»»j 

. L>yj *~-«J cJjJl ^ JjISCII ^* Ui; *J i^JI J^^' fc-"-^ rv^-j 

Lt-AjJ* <_** RG-62 f^J jy-Jl •****> '"%\S l^AZ ARCnet Jal_i_Jl J~*i~.ji, 
«juIjl>-j Jb-I_jj j^ojj . Aj^jiJI cj|d>-jJ ^yy* p-ijy ^yrj ?*-£* *?*^^ *t*ir° 

• 1—SCJl (J^V jJl <Zj\J&-j ij>A«^ f jJ5j JuL« *mj\ J\ ,jj.j-0 ,y ijJi~s> ij^Lwtfl J^Ojj 
iSLiU J*L-Jl Jiudl i*jLioJ ff*-^ tS^L^asSI il^LiI J^y Jala*** ^ SjJivaJlj 
»Uall| y SiiJbdl oljl JL^^I » ; la»,.J . 4j»j>«-JI L>-y'jJaJl ^ iL^>U« oj^jt ^j 

Ls>-jljA> ,__» i_iiw jJ> Jj Ji^j liil— jl j y^JI jl*.^. JjIS JL-clJ U_ul ARCnet 

y ipjAI* ipjj»j>_« (10 _ 6) .JSwII ^jj . 4iu>«_«jLi _ 4_u>wJI Ajv'jj JU-X*j 4 j . w y.j V> 

.ARCnet ^Ll^Ji ol^i. 

ARCnet SSLiJi xJduJ jJUl *^>«JI Jo£ JielyJl y SjijUji *pjaj>^« ilL* 
>ty l*i> Jl iSLJl JljU jb-I <y J.ISOJ ^Vl JjlaJl tUj**. i4*^b 
SiUJL SijyJi J^jJl olJi^j ^ JjlSCIl ^ysfliS/l JjUlj .y* 6,100 ja 

^ tSyAJik 4*L*Jlj .jb.1 610 y> Oljli^l \Ay SiU-J ^la.t..J ,__dlj «aJLpU1I» jt 

jjp Jw»jJl tulJb-j L«l . LmsjI jL.] 610 ^ SSLiJl SJipj 5i*li (U^jj !Jb-j 

30 ^Jl Jjl. Jvaj JitS" ^J* M* £* J^ydl ^.U-.„.Ti «SJL.L^J|» _,! ^UaJL 5ij>Jl 

.Sjj-S' iJ'j*^ *=-l~-« aJ»*j ARCnet i»^Vl CjISC^j i^j US' .1^ 

g;JL11 J.IS3I ^JJ y. ARCnet SSLiJl ^ JU^,^J a Jb»«Jl RG-62 JjlSGl b\ 
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jjifc Uj,i^«itj jja^At ihiaaLM isMuAU ARCnet fUXill d^Lul Jju^i al^hj^ <=t^V j^i* 1 
Thomas- *Sj£i £>» Smart JjuAjpdt »ia.j ,-i S.ija.^at JjUlll 3LUMH aUjlalhU JjjV) -UluJt 
16 A 8 j tUUA\ MCA) \SA cjjuiit^aai JLuuam aUuV+Ul ataj .lUjlWU cdu^jUt Conrad 

i_i,lkJl iwjj i^JJlj ii^L-Vl J;v»jJ 3270 l^dak^. ^ IBM SS^J 4**i~; 

J ». « . * . .. ^ JakiwJl IJLk d>! L»JJ . iJljj^ll i_~»«l_p«Jl i— 4jjUi*j |V^>tl)l «_>4>-lj 

ARCnct aUIiII l-*£J Jf—M ,>■ ^ olS^S »JL* J>«J iL«jT ^L»»«j 4 ; » : ...k L>-jJjJ» 

*4;Ll^ iJij Sj*^ L>-jJjJ» J-i*o aJjUuJI aJIiJI ARCnet obL^ £*-£>_> 
u J^jJl Uajl V d .P' JLi *" ^^*kj . 1*^1 Ethernet olSLi »_■ SLuc^Jl Jib) 
.o^jISCJI •>. ji« 6,100 y> aJU»-1 5SLi ^td ilpli J^JS olJb-j 

c Standard Microcomputer Systems j PureData lf~j ,y lolf^J 5Jj> ^jl£j 
(^aJUo^JI iJi:Vl .1* liJULjj .JLJ>^I "JLJ^Li J** ARCnet iJiibU U^J 
^L^uVUj ^^i^uJI ^sb^l JliJ^L. iiLcuJI Vj^ 1 <JLJ^U vrij^jJI 

. iLjUl oUL~JL _> ,Jl^SL!l jjiojJidJ ^ a ^' - J I 
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J -^o^lb |i<^111 ARCnet ^UaJJI u^Lut 



ioIj^IJI ^j** J**j f>Ui: Ail Jlp ARCnet ^IkJl ijiJI olj^iiJ 
cjLi^l^JU I5*j J*l*Jl Token-Ring flkJI <y> \j£S v_ih^. J5^ J**. ^Uu «S3j 
jL> flkll II* iilUj ctfjrf-t Jl ila^w ^ Sj-ib .jij*; ,y SfoJ .IEEE 802.5 

■JUaJl JJ -j- jJb»— JUj* »-*l>~ yj Token-Ring j Ethernet^l^ j£Jj 
ARCnet olil^ ^£ij . ^LpIimJI oL- >j-Jl l^aJb- aSjLJL. ap^*^. ^ J^j 

i_ijjjcJl >»Ujl ^jj aS^Ap «ol iJli* c~» J . 1$JLp foyrjA pe^Li* J I ■> » ■"■ "Lj ' 255 ^J 
. LiLJI L yail*a>Jl ^ ^"j^ j' Jj^l c*l* JUbJI «i^ j^oj 

Jiv»Vl *i^3l oli aIpLUI aJsswJI 7t-v»Jj IfUjl oltil^Jl ili-J tl^JLuil *up 
ilpli Ak>~. JS" J} oj-ib II* i^S^slI jLg>- J*-jij .&LiJlj |*£»«dl jlf»- <y. 
LjJL-j JL-jJj L"l fj* '<l>i)ll »jj^^ aIk** JS" (Jbu«J L«JiiPj . JL«j)lli Oi)fl U*JU 
aLs^oJI jJJ Di| 5j— ib JLijjj ~£>^S\ Sk>w" *_^5j t IaJLu . teA*p l JH3 j\ » j l ar .<Jl 

. ipaJl «^lsll Jij aJU! 

^i L^LijI iio tijLk>wJl a^»j>- >A-xj iaSLJLII ^J !>Jl>JL>- JJst>w< J-s->Aj L«.jUpj 
^ /oUadl oVU- *.» Jl*Jl USj .(reconfiguration) J-SCiJl Sal*} aJL* t ^»— j L. 
j^VL dj^y, jjUI ^U^ibU U-LcJi J-SCidl Silpl Ijl. i_~~. i Ethernet aSLUI 
l^f ,ji J-SCidl SalpJ aJL*p Jjii-J V c -Jl^Jl ^ .SSLiJI aJUjIj aaUiJI IJiJl 
. aSCjJI ^ JJr Jl B>- ^i Vl* vr- 5 U ^J V 1 ^ fi 5 0- j*s! oVUJl 

■ .$ Ji ^ •jjjj.^^ll ^ysU^l^U SJIpLmJIj aJLjJI oUau«-t5LJl ,j^>u el*j 

: ARCnet UiuMl 

*l»jT Jv-^ ijlS' dliJL i^JJI <~~SjA\ i-. t '£ :UfJjL^- dJbSUj V Olt- 1 ^^ - 
olks^JI plijf eJ>; cj5" lij . SCiJl ,y aJUUJI oltliJl ^ lijl i*tt j obl^Jl 

Jju V C*l^ li|_J . 5^+>* Ij^l tUlla>«-fcJI £jA JbJ-Jl AiLyiJ gr..^a" (. iUnjJI 

ljU. Jij i-.wj'jj aJLp jI iliUoVl ,yi Aj*v» 3uJb{- til^ljl-i tilplill olk>«Jl 

.lk»Jlj ly^dl 
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olOs-j Oli 5jva>»All «-~Jj>Jl £fij tiibi L>Ji h t >uj\ oUa.-x.JI *U»j1 Jj! _ 
(V ^%^"j .UA* >M»Vl .-ijiiJI ^i ^Sll (CPU) LjJjJI ijJLcJi 
hjii\ dlJUJiL. £^ II! li.jS'j-Jl i»JUJl !Jb-j Sy ,yi SLtsi IjJtS filial 

.a*4*JI .1a ^jd l«jl£, iu^JI i5>Sfl V^^l Vr-l^'j 

&JdUlJI 

^ c-jIV 2 > 5 ^IjLiV 1 J^jI **/- -^ ^Jjlfcll ARCnet olSLiJI J~«; 

•j*. *LJl ^1 ARCnet i&JJI ^S dhSUj : iSLiil aJU^-NI VjA* 11 W u^«i 

. ijil SJLP ^J fj**Jl ^J^J rt ^ » H (_j* vT^ISjL^* sJLC' i_ j^jj Jjji» 

ARCnet Sfi^JI bija 

j^wJl aJb- 1992 jjjrf'jl J> tSljt : ARCnet %>- JLp 0M^~ Ofc~i iJb«. 
4it Jlp ARCnet JjSjijjJI (ANSI) v-UJl cjU^IjU] ,/^Vl ^-jJI 
i3li* ^Jj .«ATA/ANSI 878.1 JJb^Jl v 1 * 1 ^ 1 ^iSLiJU Sj-lJll oLL^I^JU 
IEEE tfytU t yw^l jjJJl bH ARCnet olSLiJl Jip J~u IEEE fcj» ij 

JJ eij=T^* Cjliv»l_^« ANSI JLjjuJI J}*- ^J ■V - '?' ^ J Li-^lj>* « ; « ^ J* 

iJJL^. J£ij .ii-. 15 £)VI ARCnet oLL^Ij* y>*- ^A -X»j il^Li &lkv>\y> 
ANSI V 1 ^ ^"Li^ly *^3j 'IEEE iSjJiii *~*\J oLL^ ^-J FDDI JsMjdl 
JU3S luU^ ^ JUiJ ^1 otfyJl DlSU^ ljj>-tj .jtS JSCi d^-I* 
^ ANSI ARCnet v*^ 1 ^^Ir- 11 Jl jr^" ^ *-s«i-Jl V- 1 ^ 1 ^Li^lj-JL, 

tfyJl jlJU^l j* ARCnet olCill ,JIp ,y J^-i cfUl f*-" J&\ ^1 
c^lV 20 ,y JL-jI **,- \jiU-JI !•** *Jji -ARCNETPLUS ^IfJJ Datapoint 
Si^^-jJI ARCnet tfLJtJl ilS-t J-^jJ Uii! ^ *U>- ^l^i ^j 'V w ' l^ 
^j dJcSUi clJLJ .l^-bl^j ULvy" oL^jj V UI c/ ^^ 2 - 5 S *^ JI ° ,S 
^ tfcr Ml oUJiiJl & Sali-Mt cjk-J ydl aa*JI ^ ARCNETPLUS ^.l+Jl 
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oUL. *iLi ^ dLjJ ^AJI j1>Jl ^JaJI ARCnet ^.l^. JlxaJ Sis- JJb£*j 
oli obl*JI oULU .^JL-j Datapoint tf^J; ^ ARCNETPLUS LAN ►y.lfj L> 
JLJLiJI iujJl ^^ill l_~,I>»JI oijj ISJj . JJlill ^ lioUu- 20 j 2.5 5*^1 
JJ. g-bwJ ^ iCjUu« 20 1*j~j iublf*j *5LlJl ^J ^j- Jj*"j ,^1 2^j" t>Jl 
ARCnet *1%J\ ^-py SJb-j ^t ^jk; dU*>j .^>Vl Aa*J! <y ^ ,_?! j~J6 
jLju> J> dJbS3j ivioli-. 20 5*^ f-._p.l4- ^ JjSfl J^jjJI iiaSJ ^ Si>r_^ 
^ <■ „■< ( U- ,! 'jj' 5Jb "J **^ Datapoint SSJJ «^I .SJLaI jJI Jr^j^' olAs-j ji>W 
ARCNETPLUS LAN Sills' UuJ ^ JtfJj iiL. huj ajjjj ^^ai-iJI v-^UJl 

. i-a^.^ioll L5 ^a>^iiJI i_Jj^tl>«Ju 

4pj—i d)l LaS" <u JjJj- <J^*-* J-*-*" (_*** .ARCnet olSLiJI »_»?~l cJj L« 
uISOiJj _ 4_j>-ij^JI ijfSCJI oL-S'jJl ^ IjlS c— J iJliJI ^i c-jU>~« 2.5 JL.jNl 

ipj-Jl ii»li oUoiJlj Sj-LiJI ANSI oLw»l_»* iL^pl 0J . ijlkuJl jjSCIj SJli*Jl 

^ Uj XuLUI ^ C^Ulx* 100 ■ 

Ji\ Jj+t>jU l-jL-VI Jb-1 CjLLJadl ,y jjJLiJlj CLj!jv»^U JLiljlJI (JLaI^I 

-, gj" --« ( fj*"' <JL—j| JjLr* ^1 LJU- p-li>«j V t^-iS" _jJ lJZp-j • fj- "' olSLi 
Ljj2i j5J*JI j-. 4jV Jviit _»>»; J*. Sjuj— LAN olSLi J;i>^ &iUi oljLiJl 

^ *~^J> V*J»J fj^-' cillTj t4jLi L> jl 5lu. j!>U- 4*IajS!l Jb>-1 *J_^J i_JJaX«i liiit 

. jj^ jUSi^Lj f>ljiJl mL...*j-<Jl rt-k«.«J a»«JLj "5LIJ _/iL«Jl ^ja IJU 
cj|jLi)fl JL-jI ap^ SJluLJI oMLjCL-.'ill ^^uu iJli* JljJ "il tdJUi pJ>j 

JUJI U5" tiJl* V>-I^l v^i lM**^' j^^* ij^l ^k^l**-" ^j* o* ^^S^jaJI **i-Jl 
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Sbi ^Jkb-j .NetWare J SFT III JJvidl flil ^ ^JJUiJ fctlk. 5i««j ►LAiJ JU* 

bit..ij'l (3^* iU**i lM » ■ «" >■! Lj Lj^A" Oolijui 8 {jA iZj\s~ja (3Uaj ci*JI jJ-AjJ [V« oJb>-l_j 

ciUjiii o)* lii tj-ii V W| c** ^^ l <y J*t ^ij-^i v^j i!j»j=*Ji 

olSLiJI jjJLi jjLIj /4jlA*j (multimedia) SaJbc* J»L.jl ^jLJUJ JLl»i^ ,_^J| 

.o^Uu* 100 (jlkJI ,_p LAN o^L^ji ,^1 r-b>^» 

Ethernet a£jJI *>JI oijj; U^ ,^1*1 **j~> Vr^l i^l p^**- 1 ^ <= ^ '^b 
OUjJLi liL^ajt ic-jUu* 16 ap^JI oli ARCnet SSLiJI J[ c^li-* 10 ap^JI oli 

oUUaj jJLp iliiUtjJI «ji tlg^J !_■/■">*& Oji ,j* *JL»lS' C-jUu* 10 {jA CjU-_^« (jlkj 

. LfLy»jj otJb- jj Ljj^LlS'j (iJb^Ji jLs^Ijg 
_ j.»JJ Wjjt> LfciJJ iJLJaJl ^jI^Ij i^^il^JI it j^ (vijJL; i»L* JSCJLj 

•jSCaj Sjj^j rt-^UaJ **jjt jy L.j —100 JLJI ,_^ O^JUJI ^s^UJI jj^-vaii 
lOOBaseVG j <. 100BaseT ^amj>J\ Ethernet* : itiJu> jJ> iljj^. il%J ^ L$~s£j 
i^UJl J& FDDI j UtfjjiJij- ^jij^j> V-^ 'AT&T j HP^^JI ^U^j) 
..-.rl l ja JLJI I JL» ,y sU-LUlj . (ATM j\) Asynchronous Transfer Mode j 
c~*i JJ jUJl li* Ci\ ^U-iVl pJi« JUcpI JiS} toUVl Jk> FDDI ^jjJI 

.\j~£ LtJ^J OVl Jj»^ aiSCJj c-uLiI 

Jji^- 5*i3j il)U*»^ L^Jai*^ "iU^J U*jl^>- (l)*y_jL>^ OLibx* Oli_^ iib»j 

.jjl Jf-Jl ,yj .iJ^ 1 J ^^ 10 ^J- 11 «#* CSMA <JL -'-')' , JaJa ^' l^ 1 
JU ^ L. f,^ j^aij jiUI j* 4iS/ Jj-aII (j^uu DliyJI Ji»~- :*=tv^l 
j^Jb" ^ji*?^. AT&T j Hewlett-Packard ihSytJl ^Ijfl t*^ yj .vulSLiJl 
•^ jjs! i]L*j .J-L-jVl Jl J^J3^ ,^^11 J-l^-j lOBaseVG JL.j)» J»i^- 
iJaki- uiJ^t lUngcrmann-Bass j Novell j Microsoft L^ ^ tolS - ^ Sj-le. 
Grand Junction tfyJl j-tjfl t^>t ^ .yj .lOOBaseVG cjUciiJl ^ J»UdI 

.100BaseT &iJI oJLj apj^*^. Networks 
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4*jjdwJI Internet &LluJI 

^ IJU tLjiu^o *J Jtfj Ethernet a£jJI y> 100BaseT ^UiJI tjUa^-L 
j National Semicondutor j Intel Ji» ciilS'jJi lULJj . iu^-JI Ethernet SSLiJl SjU 
i-'IC^H Aji2; ^ Ij-jS 1 IjUii-l L*j-pj Synoptics j Sun Microsystems j 3Com 
100BaseT *lkJI i_~sy a-Sjj .**jj-JI Ethernet olSLiJl ^jJ SjaU- ^j Ethernet 
^ EIA/TIA 568 o^tf ^ ot>U»y]l ^j .L.U; lOBaseT (IkJU JUJI ^-S^JI 

JSLiJl JaiUoj .oXuJlj J-^jdl o^J ,>rf (^lil O*^ ji. 100 J\ l^JjJc J*aj 

^UJI CSMA/CD LL-jVl Jl Jj-^^L (^dl ^jL-l Jj> lo^Jl Ethernet 

.1973 ^U Ethernet SSLsJL 

^1 Li! OS IEEE 802.3 ^U J-^l^l J*Jlj SJUoMl Ethernet i^JiJl 0J 

Jij^' ,y a>^l*V (J^M 1 dt -r** 5 " ,JL * cr~- *U* P ■ s *r" ^ £" CSMA / CD 
jJUUjj .LiUaaNlj i^j^Jl £>-jjjaJI Ethernet olSLJiJL! J^vjJ olJb-jj oliL^ 
Ethernet olSLiJl Jj- ,y i-iLjli IJU t Ethernet JSLiJl iSUj jLjB ■jjrfL SJLp 
Ethernet ol£jtJl J^»y L^ J^— Jl ^* <-\_x>-\ ■ "Uii^ jU-o/l tyLx-- *~j-Jl 
.M SJjJl^JLj 4*jJLill LAN ol£jJl i«j d)i» 1JLI tijuj^Jl Ethernet olSLsJLj 

Jaki^ i_JLk3 :fjb-lj UjUj ioiL>!l (>« j~£JI i>ujJ\ Ethernet cjKjlU 

^ o^jIS" l y±*£S oL.S'jJl Jain C)t ,^9- ^ -V^' -Vr iW-*' Jr^j 1 

J^Li »^. Ayr\ Ji\ iljK J£ -J b\ loLS'jJi JLw ^kvi^j .^w.UJl & y ~«*Ai 
. ku^l Ethernet SSLiJl obl^. t^y ,>• o 5 ^" ^ lM U 1 ^ 1 * a* J 5 *^ 

Dl-^VI yJt Cxilxu 100 

CSMA/CD Jj^jijjJl o* 1 a J*J*r <J L - iJb ^ 100Base VG £!»! 6J 
i(o^Sll oU-ji) Voice Grade J\ VG Oli^l jjijj .Ethernet oKJtU 
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J\ )j~ - AT&T XjJ, ^ J\ iiUiVL _ 100Base VG flkD ^jJCJl iuiUJlj 
ol_^Vl Jfc, *m»UJI mUJI jJ> aJjJ^JI *bL,Vl V s J^y Jl *^isci 
j5ji-Jl c/^IS - y> SfJb niJWI ^ji^JI EIA/TIA o^LS^I $\ <(Vj-^l jt> 
LjLuc^i jA\ Vj-^ 11 •^^l ^-IjSj -100Base X flkJl l*-lk; ^1 ^-.UJI 
L)L* ^UJl Lgy^Ji o^jIS" -jSOj iOl>M <>• UjJuJI ^i 100Base VG flkll 

. jjjjj^" JLkP JJj {ja IJbJL»- LjSjJ >_jk* U 

il)V _ a-aij— j i*Ji>- i»« ,j£o *J OJ _ &tL>- 100Base 4 ; ^...;ll c*iljJl ^ 
J**i-j _^i . 5j*~dl ^ fyJl IJbb Js^iv-j V j Ethernet SSLi ir J HP iSjiJI r-ljSI 
Demand jUa^-l) DPAM ,y>JU LK cjib^. l»U,Vl ^J\ Jj^jiL +&*; Jakk* 
.-.,,/^H IJL^J Uij .((_JlL)I ajjJj! i_— >■ J_^jJl iLjij (^1 t Priority Access Method 

. ojJL>tj> jpL^J fjj Jl '■—•Lp jJjl jss*^ Jjk«JI jl fJli«i~*JI Jl jJ«A*JI »ji i ^j-jJI 

JLjC^Li (j-iliJI iy> *Jls*- iij **iA J Jr^j^' SJb-j ^1 i»jjll Sd2*]| J-^yj 
»lk jijj .jJl il^. JiVl (►* Vjl JpS/I Adjij^fl oli JL.jjil fJLi^a tSjJw 

.5j»*t JiMl jijjll jlfcil *Ut obr^JI Jlk JL*xJ ^ tiS>JI J-IS3I 

JLjc~.L ^ SlJliJI iiaJl o^jIS 1 j^c- ?jJ\ JUjJ Spj-. Jp Jj^a^Ai ipJiJIj 
Ethernet olsLdlj 100VG ^UaJl oUj^w JU v-^u, . il^L-Sfl ^Ijjl aJ* uJ»J. 
i If&J&jt l«5J ,_/)! ti^ljl «jdl ait US' Jj>. FCC 5i*JJl jjJb f ljd)|| iu^Jl 
j^Jj . iiji^ J\y> J\ JL>JI viJI J>i Ol o^M LAN ^^J 1 ^^ f ^ ^ 
-Uiill JiiUJ V 1 !^ 1 ^t-^ 1 J^ 1 L r JL;:dJ "*>& k? cj\JS^\ »LL| UuJ I^Jp 

.tl»Ls>.( lOBase T Ifr-h.t ^ U^j ^JUUI o^UVl cJlill ^ji— Jl 

Quartet Signaling ,y>Jb •JjJL.t ^ 100VG j»lkJl ^U ,y cjU^uJI J*itlj 

a~j^I eIjj^I x» Jl^ J^ J^^ 1 ^'jLSIj ^ u W J-j4 V 1 ^ 1 JL-j>0 
AjiJrJI oUUl p »..« ^j *Jt L-hj .gjj JS" ^ V WI <J ^^ 30 ^"^ 
<JL.jI Jo~ 0l» ic. 6 ,y oULj oUKS 1 dJUUl ^ Sjli^j cj 5 ,y oLiS" ^ 
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.iJlill J v^oUl^ 100 ja JUiJI oULJl 

JL-jJj jjiiJI ^\J 100VG flkJlj iuj-JI Ethernet iSLAJl jj-s-Jj 
J^u-Jj .fillsJl &!i o%tf ,>> JUai^U FDDI J^ljdl ^ ,/^Jl 45jS—Jl 
.ANSIPMDX3T9.5 ^^^—Jl cu> 5/c~. 4 j^Lidl <_jjJL.t 4-j^JI Ethernet olSLiJl 
iL-«UJl AiiJl o^lSCl Ijkksi- Ji* Sjuj-JI Ethernet 3SLJJI ,^-wt* d)t •j s >- ,jjj 
ljilqc-1 JLfc (j sT 4*rtUl iiliJl IBM Typel J,Vl £>JI o^jlffj oUMlj 
cj%lS" j-p JL.jJAJ i^>UJl *^a~ l3_j— JI 4jJ lOOVG-Anylan apj^^JI ^Jfl^J 

alUI JjU ^i il5L.Vl ,>■ eJJJ^ ^J V-A-^ 1 iJL * J*" 5 "" - 4T+ 1JW1 ***" 
Hjjl #*J J*-*-; i^jMl ^IjjVl ^ oULJl jjj*; -y. Vjo <u£Jj iUojI SlJUJl 
ilh*j .CSMA/CD iL-jVl Jl Jj*pjJL (^SUoJl 5JUJ J^lj £jjj oUUU 
4ii)l tf £s%3\ t/rjj ■!*" J-ucuJ Ubt iw^-Jl Ethernet ol£jUlJ V - ^* clAjuAj* 



^pj*. J5" J\ il}L.T ^Ijjl iuj JjJUi SiU .,-. ji PBX ^USdl ^yi Ci\ JJd\ 
.aJUjo-I ,^£*j M oLi'jJl ,y yJ! IJL* ^i (,^SX- jl) lJb-lj ISOL. oV jlJUr 
lOBase V" 1 ^ 1 ^Lw'l.r-ll £• «JI»-J1 US' tj a. 100 iiL-JL jO* 100VG j.lkJlj 
J*aj oi ^-^i lOBaseT cj%\S ill! Uj«u iJaiVl £-o ^l«>- oi ,^>- ^ ^Sj tT 
^UiJI ^ diSSS ^j-J £^1 Oli t JL>- JiCJtj J**; JJjJj l^a. 175 ^1 L^Jji* 
ilJJ .JjI^II {^i £• j^cj JjfiJI A*ij~II Ethernet 35LUI JjlS" Jjt i} . 100VG 

(»lkJl J>w« JjJLsJJ ia-^iJI r|jj^" SiJ^aJl JL.j)/l ollaki^. j&- jUjii^l 
JI Djrb^. 100Base VG f Ifell ^y OjJbji ^JUI ^U^lMl Jlj, Vj . lOBase T 

.*^j%t£ »Uoi JLp- iiJi ii»lij~j>«jj ,_yj^«i f'j»-l 

FDDI Ja.)jlil 

IEEE L—>Jl ^jJG ^Ul ^Jl JL,j)M olLlxi^J ^Jl ^LJI OJ 
FDDI jJJaviJlj .(Fiber Distributed Data Interface jU^I) FDDI J^lJdl y» 
J* grlh ^J l lift J»sij it /jSC^. tANSI JL^^wiJ ^Vl v^^cdJ IS,* . jLi- 
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•y«j » iLi»yi {y SJIp Vj^J JU-x~j olSLi {Jw»j!J JUa^ ja FDDI 

,y JjjJI iJj-^JI '-jy^ 1 Ji^ J jJiJ -^ULJI i>Jl**J oJLiaJI O^jS'jIjjJl 

oi L-S iul^Jl .JLftl MS j&j ijUjL* 2 UL*. ^J SfL-jl FDDI J*M "dl 
cJL» lij V- 1 ^ 1 ^^ISCJl £• J**" FDDI ^£yjjl u^iJ ■ * : sc*" 1 cy °"^ 

J«jii»j JL-jI 4^ t^* ANSI Jlf«*Jl ^ 4tj> cuSilj aJJ .^LiJl ^ji^Jl 

Multi-Level ^Jb oljLiJ <JL>-j1 kk^ ANSI J^**-U V"*^' ^LL^Ij*-'! 
■ ^ j^-l ,_y9l>- V'y^ ^l^ ^j 1 ■l , »l i, *^ , j>*j i(MLT-3 jl) Transmission-3 
IBM tf^ ,j*~J niili ^JJ AiL^^L .oljLiNl obji^. aJjUJ *i^l»j loLJLJJI 
tiil^JI iljO^Jl ibL-Vl JLp FDDI oMjS-jJj^ JL-a-l JJ /^Ul ,y U^j 
^a ^ Synopticsj Network Peripherals j IBM cjISJJSJIj . SDDI Lf *~* i ^\ji\ y>j 
.[ 4 S'^J J^j 1 ^>\-^-j jSC^gJ SDDI oUjJiuJl -j»~iJ ,_Jl olSyJl ^ 

Copper jUai^l) CDDI rAL^a A i\ Crescendo Communications *Sj2l}\ J**1mj 
l^jU«iL. i_iv9jJ (^U^JL ipjj*JI tiiULJl Jj>-1 ju ^1 t Distributed Data Interface 
SSjjJl jyjj .UUJI jjp tfjJ^Jl £%M\ Jj> FDDI ^JL-Sll J-s-J ^1 
.IBM RS/6000 J»*ll iiu^J , v .«..a» -^ 32 ^ MCA CDDI ^l*. Crescendo 
ibL-Sll J^ FDDI gJh„rtoll Network Peripherals Js* ^t oisys J*«=~J_, 
ANSI JL^juJI oliv»l^ £> Jilj>a ,/H oL»«^Jl «-i-^> j>J iiliJl j^ iljO^JI 

JUVI ^ FDDI JiljSJI 

ajL^JI ij^lJ S-jU-j tj>! «Lw. oUSlI yy U^u u-l*^ ^ FDDI 
iJjSlI ijUrVl ^J*^ «/^l ^y ^^J 'Cr/s" ^ cM 1 *^ ** U>, J 'VrJ 1 ^ 1 
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FDDI obi*, y p\ $500 J\y iJJJl FDDI obi*. <-ifc; iLJU- 
OkS\^ odp! fc.Jb- ^j ij^Su jSSt tfl£. V^ 1 ^LJ^ 1 £*»* ^ 'V- 1 *^ 1 
Motorola ByJl o**9j jl2» .jU-Vl J^ Vj^ 1 tHP J Motorola U* idtf*-* 
Jit? ^ jJjj- U_4 _ jstfjJI ol*j*s»- ,yi JbJi»Jl UgJL^- ^ IjjIS" isiii^ IjU^-l 
Sjl^-1 liiS - .yJi^u- SJbJtjJl IfSrtij t)l HP JBjAll c^>Slj - FDDI ol^i. glji! 
.a,Ul *JULaJI oljiJI j* auJLj 75 Lj iJj-^ 1 V 5 ^ 1 JM^^I - JL-j)M 

.^IjJuJl ^ JbJbJJ vJ^ ^^ V s ^W^ 1 J 5 ^" ^ ilAJJlji ,y ^b 
i_it^ j^«J W 51 $ 1 > 800 **^ oIjucj j^UJl t_-j>idl j^ Ujj fjls~i j*Vli 
jjH\ l)1 fljJuJI ,>• JUUJI £b"ij -tejj) uiUl o'&lS' j^UaJj Vs^j^ ^'j 

^jJL»«JI ibL-Vl ,y &S ^t ^i U* il*-, V^ 1 '-JLJ^ 1 fU* 3 tf* Vs^r 1 ' 

ATM ^JJ^it |>>fl.n"ill 

1 Asynchronous Transfer Mode jL^tf-l) ATM ^y* _ »Uy>^| y j^iSCJl ( _^SJLf l^iSCJj 
,>• l*»i (^4> fjj Siy^ ■ 1 » la *-• y ATMj .(^IjiJI jJ> JL.j)ll Ja*i ^1 
(routing) ^y oL.^l« c-jU 5 ^ ^tj ijjy .tLuL 48 ^. L.t)U. ^J oULJl 
^ j»b-jjis/l \S&4\ (h^^vsdl II* t-jliiu .SSLiJl L£A>- o^jp^ -^ iULJ 
^.l_pJI ^j ATM oULj L!A>- ^-i JU.c.1 cjLvw.j*JLJ ^jj oV^>^Jl 

. UdUl il)JUJl ,'^J • «L^fCaJl 
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£. UkiJ i^I ji^Jtij cj^SHS" 1JL..UJI oUUl (jlSC^ iijju*, L^UJI iVj 
ilL* 1I4LJ-J ^ l£UJ| j^u c^-jst lib .1^ Uytb 6jo ^- ^Vl oUUI 
j^jjjJI ^^wislJ JjSlI t5jL>*Jl JUjc-VI OJ . Jau^Jl f-lk^Vl IJLjj pj^, jjc^. ^jb 
Switched Multimegabit Data Communications jL^>-l) SMDS /»UkJI ,J «* ATM 
.Sj^JI Jll*; Ju- (iiy^J\ ojU-*JI SiJUiJl oULJI luVUdJl »UiJ ^j tSystem 
iffiEE 802.6 v-LJiJl oLW^Jl ^U JLp SMDS flfe]| Bellcore iSjJ; oi> Jtfj 
SMDS olurf- <_~S> s Jb«iJ| oLVjJl *UjI ^s~ ^ tJj-Ull olS'jJi »jJC, 

. iJLJl ^ c-jUu< 45 4*j~j 

^ iu*L-! *^j <^_>&- ,_^SUJI .-jj-UJl .UjL ATM *lkJU iJUl s^kUl 
Ungermann-Bass l^ ^ totfjill ^ iUili ilb»j . ibL*Vl J-^jl olJb-j 
oL.j^JIj .ATM olj'J £. ii^L-I J-^jJ «jnlJb~j Jj^j 1 Cabletron j Synoptics j 
^jjkllf tuliLiJl cljju ,y. JLuuJJ jJlx^, <JL>«J| tiil^JI tf^i l^.jLi- j£\ SMDS 
c t/ ^£Jl op^UJI & ATM 3j^J| v ljal ^ -jSOj .LAN cjlSLiJl .LjJ SJIiJl 
«_jjJL1j Aj^aiJiJl <_~-<lj»JU ATM 0I11I4* J,«.n.-^j .i;SU-« ^1*^1 oUj^Jl pe-^ 
S^jJl jllp IBM ,y MCA j! Intel j, PCI ^^1 p: .^11 L5 c- 32 ^ ^.js 
vZjlL^>\y> £\^*j . V yj> iJJ jl i-jUJ i]j Ss^jk £j%\S ^Js> iulill ^ CjU-. 155 

Jj15JI oUL~. ^j LJJAkA jJ- iijJ^ il-^L-T JU iPjJl dJLl; ju* J^JJ 

4ijiU- -j* ^L ATM »lkJJ Sjj-^Jl ioiUJl j»Jil ot Jy»Jl bSCu ijL^rf-Lj 

olSwiJI /^ ATM (»Uaiil ji^ij^uxj oIj_j1waJI («^«->- (Jj* *-*"LJ oLL^Iyo illi*j 

. cbj^-sJl ^i LAN olSLiJl Jl WAN 

&^Jj t AjXjJallj 4 ; ala'.4i 11 oL>-_^j\JiJl jj^J Jb- ^Jj S^j-iJl P^Lf f y O^j^i 

cjIjLJJI »JL* (jSCIj . libs' jJS <d*jCL»J (^JJl Jjv»_^l ^^yjy. J*b»** w j 'J^-J^ Jxjj 
LAN SSwtJl ibc j~>jj • <d»jii-j (/jJJl SSLiJl J^vjj cjL»il>»Ijj p^jj o^S" ^ 
<LL«p jUbJl O^L/uJI "—ivij . jjjJ-SiM** ,jSJj ^o jj (jijlji 1 4I ;<»..** ^ uij oL>»j«Ijj_) 

.LAN olSLiJl J-^ij "UJaii oL>*^ljj elSilj J^i-t: 
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J^J, 




OA^A\ <fea£i $*&» 
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<L2l>L»JI *SwtJU 4.... ; 'ijJl ili«Jl »Lil (j-jLJlj jj-^UJI d'% t aii\ r^Z XH 

jS gjA t\j>\ ii\xAj .JSLiJI obLpj iiOLlSCJl JbJUJ Jak^ :,y>j JJU^JI 

Ethernet iJijVtf cLAN olSLUl iU (.Uia^jU s^JiJlj sjlAJI U>JI ^ji^J 

^ JL.IS3I l^ubliu-l <y> cWjLJI J^soAJl ^ is-jj^Jl ARCnetj Token-Ringj 

J^jjxJ ijvJj-^JJI ■•■lUU-^.. tl c-j^*Jj IEEE oLis<»lj*Jlj i_^iil_pJl i^li^» 

. L^sfljo *j* ii^ki^A (1)1 jlji LAN *5LiJl oL>^»Ijj ^pyAs^j vu!jLKJI JjA*J 

LAN &oAII OUa^ljJ ciSUaj ■ 

:ll» La_,j5o i^I J*«i«J iiUI J_^aiJI ^ 1$3:>U> j^aLa« #!& iib» 

gV jt _ Microsoft ^ Windows NT r lkJI J Novell ,>. DOS 7 flkJl J^iJ 
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tfUlVl i_ib>^ q* cA*j\mS iL*UII ^LmaiJtJI i_.~-iljs.Jl ^ Tt^J^ '^* O^i 
fjZij . m,./lT,.,« Ja* CjUa»w>5' iLiUil Xj*_>*«£JI L-wjU'JI ^ JjC— ij j^^l U>i>«jj 

jVljicJl Jj-^jJLi p-5o»iJlj Jbjji oU.ZU II (ji Sij^-jjJl aSL_JI J--^»_jj Cj>L>«^U> 
(OjaJI oU-iJS' »_>4*-Sll J* \*j^J oUiUJIj cy'j*^' cjUL— ■ ^1 iJUl^JI 

^jjd 2i\..M-<>\\ <_ )llr>.«ll ,_,» Sjj>-jjJI SSLiJl J-^3 ,jj i_»Lsr~»U> Ul . ( _ r -S'Li]|j 

pSLJI ,_^1 \^j> '^6 aL,jA 1&3TJ Jjtj iJLJaJl £»ljJl UjJ^j ,^1 JLuiJI oUU> 

. L^-'y.!"! iw^MiL«J| 

iLUj <..h./i' (client station) «Ufc*~JI Sk^Jlj (server) »JJLJl Ji* cjIjLp 0} 
^jyoiJtJI i_j_j-<UJI SjJi j! Silt /jp *,_,_■ (^1 iJjf»«j V ,y>j . iSLll\ u? i-jj^UJl 
>_jj-*U- J*jo U UUi tiij^^o*- cjIjLp c— J Ifll US' .J-jJI clili Jiij ^jJl 



ciliAilmrtll ^rn^mll cijidKJ) ^ Ol t-hrtlj^J) H 

.(client) aiUai— Jl i_«Jj»JIj iSLiJl jiU« J,*;..,- ^1 u^ljpJl ^JU" 

oUoUJlj JUalVl J>_Ja^-j SiliJl ^IjSVl iJI.^: Jl ^^^fli^tJl c-^UJl ,_U*i-jj 

:_jill <f>-jll jjJii ,jl* SjJ-Jl «i* J^-^j . *-■ !»■_}>■ cJlS" ji US' U *iUj aJ ,/»x<JI 
oLU^-Jl «.laT..; ti«>. oLSLiJl J-*~>j iJijt ^^o i3U*j . oLSLiJJ V-^J' 
J-jiI LAN 5SC-iJl ^ i-s-lj-Jl pJi« ^j tUj! oUaJUS" J**)! SUa^Jl 

. l_u AiUas*~« olli*u*S' 

•^Uf^jiljj Jjiil ijjLSo jUif ^Ij U»^i i-j»-1 .Jl <U$-JI () ...fcU a Jl ,j^uu oJl»j 

: U>l4* *S^JtJl 

. <_jU2LJI \*Jy jA\ *Sji!ui\ jiLJl iiUal— Jl i^asVJJl l_wj_-U»JI ,U/C~J _ 
. S»Ua_~J| 4*vJ>JtJI i_^.|_pj| ^ iv»l>. olijJal ^Jj Uib r-b>^ V _ 

. o U U. Jl ,_J| oLlUl 4^-jSj *f=r^l j-j^" ^^^l^ f^" 1 - 
.JjISCII ^ oULJl J**^ JiJI iaJs cjUj^I^ »yfi _ 

.oUaUJI ,y AjjJbi** pIjjT jop *5l* _ 
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.JS\ J r .flgi -tUJl oJla 5JLJI ^LiVl j-j-ii 

•ji JUI ^U^Mlj g^ljJU V^Li l>«JI °S/2 jt DOS flbJl s_>4>-U jJLj SCiJl 
J£ij . L^LJI oliLJl oLiJL. ^1 SSLiJl _^p If^-j ^Ju" *i F:j E:j D: Ji. 

LPT JLi> ^M^*; CJ** *^-iJL; 5JU<2l« ixjlL» JJ r-jiJI J— '>• |_j^l 7?*\j~^ ty cJoLu 
f0yj ifjii-JI 4mIUI ,_^1 ipLkll JUpI ij>-j jjJu pjjj .Sal* JjujJ L^ J^-* 
oulJaJl j^aj Ol ^yJl ioLkll *iUi" J-"l*)l | _ r <auk-SJl l-j^UJ! ^ jUiil «_£**> ^ 

.J*J| f^s-N !_}*L>- 

ifl^-Jl Jjw ^JLe 4*Urt*...,« 1| CjUax-<Jl ^ AjuilM aUsj Cjla^jJai* J » " ..1 * j 

v^Ui. g>j vi~~ aUi-JI olWJI ^i OS/2 j! DOS JJuldl r llii S^jJl 

vJ^ ,^1'iL.jJl oULLJl £^ -L^jxJ yiljSlI >- ti-r^. j\ ^IjLs^ 4*lli ik-l^j 

Novell ja NetWare f lkJl J*-s-i aSLS ^i Jbll ^Ml JUoj. JLJC^ iSfc. 
^ ACCOUNTS ^Jb ^p> JJi Ji F: SSI^JI JJ :U*^Jl ^LIUI jL^ <u*-jJ 
:SERVER1 ^*-~Jl pJJUl ^ ^-i- V0LUME1 ^eJb ^y Jt-j 

MAP F:= SERVER1/V0LUME1: ACCOUNTS 

f aij-ji j^i j-^-j a& & \*y* SiU ^' W a5U * JI ^ ,J?:ifl D -^" 

fr LiJ| Ufi ,«-5Jj .iSliJl J»lj-J *{ t*l»- *i5j u^*- 1 J^ l^ ^ 'Li^ 1 
fljJl. JJU ^ fJLiJ**. JS^ Sv»U V^^ <i»UUj Jj>-j Jc?*^ u^-^ ^^J 
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.(API) ^iJaJl g^JI J*bl_ 
• lij*M *JrS*-}jl {*-?+ *~«*JI l"jV 1.^71 > ^^bi- a_ti J _ 

. LAN a^aJJI f-^^y^i L^.^qi. sjjw oUaa*** _ 
. JSJI iU> cUjjj J^jJI >. ^ 5J!jUl (1 _ 7) JSLsJl ^ 

>. j.,>»* oLL^>lj>i ^ SjLp j-»I_>JI J y» (API) ^jiJaJl «^UJI J*-lJU DJ 

*-<yl 7T-*\ji iJ^- jj^>j CjUJ^JI CjI»«JLm ^ t SjjLjadl yy>\jA\ .U-LiS i_jL£ 
. <CU oL>JL>JI >_■ l , k" j iSLjJl jLjiij fUaj jl jj^^l u i iJjJL»J| CjUii^aJlj 

i_JLU J*> i^iycii g-lijJl l*jJU<aj jjJl (interrupt) J*tl2*JI oLL^IjaJI oJL» otvalj 

. l_JUl J Si^>-^<J| oULJl J;~Uj J*_j i«JL>Jl 

l^ U .j^ljit a5Ij—< Jp t-il" J| J^v»j>II 4.« ; Jalll £--IJI JOjj UXp iVl« 

•jp DOS flkll Jl Ujj^jj lJUJI ol^ljL JLp ^j^j oUUl ^ ^ >tJ i3 

g^l^JI £*>■ ^j .oliUl aK pi 0I_^*JI Ji^. DOS flkJl Iji o^liOl 

jjU«i «iJ^dl StjJU £*ljl _^ Jb4 f_jJL> Mj tlJLjJI aJL* ((ij^dl i*^Jl» 

.S^SL. .j^ljiSlI oUilj- ib* ^ J»LdJ DOS flkJl oL.JL>. 

44^jl jli^J iij" API JjMj^I jijj tJJtJI *5J» oL>«ji|jj aJU- Jj 

4aJ» OL^IJ 3jJiL» iDlfrlp JU-.I i|j>»i (_jl iXJaJI pjljl ^ CjliiJl ^j^xjj) 

.ifcijj aLtJi _>. ooyi f ^b-ij jl.j)| (jaJi 

iwJU- Sii. oLj^jIJ iaZs Jb-lj API JjMJtf J-^JI idkjl ^^tnj ijJJj 

^jiic^Jl pi^ll oli iJaliJl JUxu-L NetBIOS API J>.| jdl SaIp jybj t J^jJl 

.5C 

Sequenced Packet jL^>-l) SPX I^pj-.jjmJ Jb^i API J>-lJlj Novell i^j-i JULi _ 
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e 4 ^ 



gjaJ/Jljllj 






CliLull oUt 
(21H JW.UJ)) 






OliLull ciUt 
(21H bloUUI) 



NetWare JWi 



DOS 



IPX 



DOS 




J 



t 



J|| ..ili..^ j 

NetWare J5U 




' Microsoft 
■ NetBIOS 



Microsoft Ijaj jlii 



(1 _ 1) Jtil\ 
-USi Jaukaa *M yiV j*ial Cshett) tnJSttlh J l*» u^Uai *♦«» jjuuQ Q^Uji Novell is jA ^ua 
la.^1 ,> j tilijl<il« Qr*tjJkli £>» <U.i\lM jrfjWj £iliU»M oUUa ^u, u^J^J MS-DOS Jjjiiiill 
aUaUt toU^Sat o l*j*i3 * Q M fc'j"' 6* o**-.*** ■Microsoft Is^fi. a+a.j jl** Ji*jj .^jLiViAll 
NetWare liNii f j»jj -*t?-.»tt j^> ^l JUwli*ll aUllatt jUu *£>».£* ^.j^b ^il MS-DOS 
.abxiljj jit X&wiiM KljV UU<u ^il V^jUOuu ^311 ^UujlV JKu Microsoft ,> *ta.j>tt jlx*j 
r »30il -jjJi* ,)&' JjBSJa" y;j»ij) -Novell ,> SPX|IPX gr*tt>ill jjl NetBIOS Jl* Jfctt Oil. 
■f j>>3 V.AM 2£x&iM *(*i*+* jV^° t* < ""V" >i> 

4l1*h Spj*^. ^ SPX SjjJlj .is*.UJl (fj^U ^bJl JiUI ^t t Exchange 
Internetwork jU^-l) IPX S>JL1 J3JI Ut oL^lj; Jji siiuJl ^IjSfl cy 
y, JUjJl JL*iJ £jwS (fj^U ^^JL^-IjJI SSLill JaLJ ^1 t Packet Exchange 

LjJL^JI oUkUUl J^o-i ^dl V 2 ^ 1 e«W 0* ^l* 1 *-^ 1 J? 23 Nove11 

.IPX Jl IfwrjSj NetBIOS flfeU 5C 

^Jb y-T API JsMJC JUjo-I Microsoft ^ LAN Manager olSLiJI Dl^J. _ 
tSJUp _ j _ SJ£* ^ JL.U1I *v»UJI olLicU (»L~JI vtrf^ 1 ^ Named Pipes 

^ Ujj) L.LS NjSjJjjj £~j Jill fcJ. oLylji <> oMUuVl j^J C>J. 

aK*b -^ Jl SJLi * <y *^>«Jt J^ < Nove11 <y SPX J TCP jl NetBI0S 
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±j. jiljS oljbul J^*»o v 1 ^ 1 V— *■ ' LAN Manager Ji* loL^^iJl ,yuu 
S2J* oL^.1^ <>* ^L^^ 1 i/W^ 1 C'M Cr** 5 *"* d * s *"* ^^^ ^jf&Ji 

NetRoomj Quarterdeck Office Systems ,y QEMM Ji* t £-«ljJI ,j^*j •>_> .pj 
iSLiJI Vrj j^u. «-s^J li> i Microsoft -y EMM386., Helix Software ,y> 
.DOS flkJi UU-7-jt ^dl dill £J U- SjSliJI ^ gilj* ^i J--JI oLyljy 
oljlJL^J SJp 1990 »U)I ljL,«s-. ^ Novell iSJJi ojJU*»l niUS ^ iil*i)llj 
oliJri l^L-iJ ^Jl RAM SjSUJl jtjU- JUii)llj J^^JI gjtt-J l^S^i lJ^UI 

.DOS fUfcll 

oliLJI CjL»L« ilijluilj Jais>- /^ {&j*£ ,jS3 «i£jiJL; iv»U- ii«— J* JJuJaill 7y\j^\ 

g-ljJI JiL3j . WwJl oUL ^aJL. ^ Sj^JIj liUJb iv»UJl J^yUl JjVjJI ^ 
tr *A«!Jl oij-UJl /jSL (J jJ J^c- cJtf LS OS/2 j! DOS fUfcll ^ ollUI 

. iSlJi !JLsoj lIJUUj 

.oliLJI ( _ r iJ X^ljiJI oLikll ^j *iC»Jl jji >..,nl.J oUr^l^l j* L» tSjS*-* 

. ^JUS'li i_iLJl <Uj-iJ ^j 

^L>wl^ ^_ww Jlo i_->-ji 615 1984 J.UJI ^i DOS 3.0 ^IkJl j_^]i JJ 

Jl Jjv^L ^iUdl ol5Li JJUtf ^UU JJ ^i oLJjj £^j LAN olSLJtJl 

oLjjjJI «J^1 V 1 ^ 1 oLL^I^JI ^ ^jjOviJI Ji^ *J Ji>Jl ^y^J .oULJl 
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J*xiJ oUL, U#li ^UjJ i^.U 5>^ jys .iJLJi* t-^jjj . l^UxU t5> JU jT 
^JJI (DBMS) oUUl JLpIjJ! Sjbl f l& •_£, jj Up, .^ 5S^i JJLiI f UB ^ 

. *jjl£| ^JUI olSLlJl J-i^j *UkJ ly^L. oJUy 

(J DOS 3.0 f UkJl Ijnhifct ^jJl IJLa J^ J^ Microsoft iS^S ojipL- jl«J 
i^-l*- j-ljt 3T5U DOS 3.0 fUfcJl (.jl* jlSj .ip^ 4*J ^JJI DOS 3.1 jIju*)/! 

.^JbJl jt j-Jdl j- l^*^ L-. Ja5i Sfl^Jil] oLiLJl J«ro ^JJI ATTRIB ^Sfl _ 

JiLj ^yrj DOS flkJI £JL ^JJI CONFIG.SYS ^UUI ^i LASTDRTVE ^Vl _ 
,_jilj*j aJL* cjlilj^Jl i_ij>-l Jajj {Sj>hj • L^JUjCjiI ^ja^«JI oLSIj-JI i_»_j»-i aJlp 

• piUI 
fc-j^uJl oUUIj oLSJUl Jii JU DOS flfell oljJLi Jii ^JJI SHARE j,Vl _ 

oUyJl c-li cDOS AkJl ^1 cjIjJJSJI <Jla Microsoft ST^i eiL^f L.Jiip 
SiL^^i c Banyan, Novell Ji* iL^SLi oLAL. ^ ^ DOS flkJl J*>c~j- V ^1 

, si » J> Jij^-^JI oULJI Jiii J*jJI olW> (_5JL=— J ^ DOS flkJI *yj Ujulpj 
JlS" _p US' <-~>*i«o *JtLJl ^ sj^JI Jb^iJl J^i-idl fUai dl» i Banyan jl Novell 

.DOS flfell 

►U»*)lj J»Sl S*lyilJ oLUL. OVLj EXEj COM J^UI oli tfliL J**J ATTRIB 
►liyUI /«-*»- t -;k"--, liSOb .4lULu oliL Jii>J U«»U- Lpji "jUi ^J>*i~*t JS 1 
Ijiljl lijj . rt-*^ ,j* aI2t.,.<i oULj oL»Jl»j j»^iJljb>-l «-« 2-*lJjJl <iUi JUx^l 

UJ tg-UjJI ,>• 3»«-dl o^ JJui^ oUa>^. 50p ^Li 5jU j^-jdl ijJ gui 

PC aU>. UUp cJlt! oL^ljJl ,y W c-bll JviJI ^» f^*t- -UJ o^-j*i\ 
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oJL* JkS .(LAN metering programs) «LAN aSLaII *Uu-} £-*Ijj» ^1 Magazine 

OLjLuJI ^jUxa 

^ t< u-iJ cJjJl ^ ,y>\>^ oJfi- ,^j oliLJl olii. SSjLl^ Otjl Ujlxp- 
iiJi^l *yG j-lJl oljUJIj . (ij>-Vl VjJaJI ^"IjJl JJ ,>• "jxljl^Jl «JU»I-.I < J>s- 

«JLxl,V ijJUl ^a JU SjjaJl or?-^ 1 l* 1 ^" UV^ D0S 3 -° f 1 ^ SHARE 

Is jii JJi (J oliLJl tl)L»L« Tt^i iijJaJI aj^iljJI p-JaZ+Jjj . &~k* J»JjJ» C^»o 

cJJlbjJI »-*>- l^JU- .S.j::I cjU..L:II ^*j>J Sy y* oUUl Jjc^j Deny None ^Jj 

oliLJl oLiLa vziii DOS 3.0 »ULJl j_j«W> Jj iu-w" i_isU>j sjlp »^ii 
tJa»JI IJL* jjjj Nj .(Compatibility) SJSIjdl ,U...u oS/l i y t ^ i L. l$JL*i-L. 
^LJ ju* U»p- ^t i DOS 3.0 flkJl £. JLiU Liily *Uop)I Su>I *-wi*Jl 

IJLflJ . oliLJl ,ji Si^-j^JI (j^Jl rt-<-va*J 0UL1 (Jji 4i*J*Jl AibSCJL {jui J^L-^Jl 
"jUi »j£*iw~. J5 *lipj ,yi 4SLiJl ^ L. Jj-iu t-~fyJ JLiVl AAijiJI d)Ji i^^Jl 

gX DOS 3.0 ^ IkU SHARE iLU^Jl iLjl j>.t «Ijl^ jjsVl oUUdl J^a-I 

: (^j^a^^AJj Sy_ji«Jl SSjLijJl ii«J cjIjL>- ^ oJlaj . olALtJl 

(Compatibility) Uiljdl 

(Deny Read/Write) SjIsSGI /wljSJI ^ 1 

(Deny Write) ibOl ^ 2 

(Deny Read) S^I^Jl «i- 3 

(Deny None) p-,^ ^1 -i* »jlp 4 
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t2 jUJl JSwj . J»_j_ r iJI «1a ^ Jfe ^ iJJLJl ^i O^j-Jl £pk~j_) 

. -tjAJi cS ■J* - ^j 5 *""^' f la" ». i N 1*~j <-iLJl j*J«j 4JI.,A:,..< > 1| iw*>«-iJl • , ..■■, A j-wi\ 

i_i^\j| (_^j>«J *^>\>- i_— JL-il (1)j^j_^»JI Aajc^w^j 1 4 jLjiJl Jo»...>t«.j «->l,Jl 

.oUUI 

wejjjjJI ,_,)* i^-j?^* i-Wjii^ oULi oLoL> f-LiJ^/ ^ »..^a.<i jj> J :; U:I| OlS* ISJj 

^i ^IS ilJb-lj lb-lj JULj Sljl _ f JiiJ _ S/jI _ J^l ^U J* JSLiJl 

JJxLdl (j^ljiaJI J^us^JI 

iJUuJI ,yljiJI Jjv^LJ t*j^i J^i\ Jli*Jl y> oUUl SJIpU SjbJ fl& 01 
l5 JLp ^ji>«j oUJl. ,y oliLJl sjlpIj i_A)Ls .LAN aSwJI ,y oliLJI ^J 

^\ ii\..,n:..,«\\ Awii^lJI (wwj-lj^JI ^ iiili«JI g-«ljJl jlaval U IJIpj . oM»«^i 

t -tfli cJ_jJI ,_yij . i_iL« JS iiJ^s^M lAjt J>-1 ^ *~iJ cJjJl ,_,* cjLiL sjip «i» 
t_>7xJ CjLALJI oJL* J^-l L>«jli j>-\ (-^a^Ji i_J_^«u>- ^ J , « .".»» fr*Uji i)j£j •£ 

. Asosx^n L« j-jj /v« i!5vJL» d)^i hjjwJJ (^js-l *J*>ut iJjLs^j 

.y JUJ Jii SjUtfJl ^IjJl Jb-1 {> ji Ol DOS fllSd] SHARE iiJi^il ^S 
iJalLjl *_iH« L« J_^' jJLs^j L.JL*j .(^j-^p- J^K-ij ■JUwt.jV U i»iJU ,y obUl 
•j^j 11a ^ JJLiJ M) 5C fj&sjj] ^ItjJI ►Uj^-VIj DOS (.Ikl! 21 i^cJl 
Ujop ^jLi-j 4!)i i (NetBIOS ^IkJl ^x^, ^Ul 5C J^^-s-Jl S*i»UJl vJU» 
Jii Ujlpj .&J&& JLxu-^ UUi v^yi obUI iJbu DOS ^Ikll j^jl 
.I^Jp *jb£)l jt l^Vly L5^-Vl 2^1 jJI ^Iku-L i^~ M tobUI .1* DOS f lkJl 
CL.ULJI ^ J\ J^^JI JjUu i^JJI Jj-idl J\ U^ SJL-j DOS r lkll J-^ 

. JjiiUJl 
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gj-KjU) l|i i^U- & *4Ui ,/JI DBMS oUUI Jiply ijty (Oj qjS 
Ji> ^ ollUI JAiJ DOS flfeA iLtj JLwc-.l j^j^H &** dBASE IV 

8*1*1 JJ jSt j\ J^lj ot** J^ J^ s^ 31 C^ 1 £*# RL0CK ^' 
tilU Jii DOS f lkll J*« jJ Jl j-Ml li* J>i DBMS r UfcJI ^j tl^ltf 

. obUl ^ 

^ DOS f.lkJl £ty> oUUI SJLpI* ^Ujj jt liJl ^ £)l v.-^ t^.JL^i^J| 

j/A JjJaJ *U oUlt LftUII S^lji -j* CjlijJalll J^-l £*J l<io u-^-l jJl ^^jUl <3^ 

^ LS) RLOCK ^Sll jUs^i-1 UJb jSJa b\ tfJUi* Ob bjj .Up ibSX 
cflb*- JiS !j-*j ijy *i\ JUL t^JJl £>JI •>* j* £*Uj*JI <->i» (dBASE III g-.lJjJl 
DOS »lkJl ,>»u LiUL" piJ iliS 1 iLSaiDBMS flkJI Ob lij bf .(explicit) ^^ 

.(implicit) jji*** o^a*- Ji3 «jj*j jjj-. *j! JUL 
^■UjJI ^JJ (JiJi* J»-Jl) Record Locked ilb-^Jl olibJl jlpIj* Sjb^ ,^.1^ ^^u 

lib- fLlJ[ ^jj*JI Ob^y . Record Locked SlUjJl « J-bdl ol_>b>- fyi3 

( j^hj * _^2jj . 4i*i Jbjj b »Jl>». V ^«. i l JL-j i-iLiJ! ^s- <Jbn_> \jPjH J' J;;^^ 
Ub>j .LjUIj Jj-^_^I iJjbwi SiU^j tiiJSj JJLaJI »JLa iujL oUbJl JIpIj* £-*\j, 

. 5bi* ,_b«~Jl fUJ CJ^II ^ iLf« J0Jl>o «-. SJ^aJI aJb> mjj b 

i-^-jiij .*Jlic-l *bSt oib ^ obUl ^ lilUi Jii DOS fLkll J«hJ SjV* 
^IkJl ,y «JiaJI» SjLiN t-»i«J obJjj ^ij Lift DBMS *UiJl g^^ ^ 
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JU^VI JLi j^-Sfl IJla b\ JjJ>Jl Jb4 jjJu" JjUj ^jJl ^JiicS^JI i)Ljj DOS 

,y U i_i!« J oliUl ^ j-m (jLL Jl ,yl _JlJ| Jj^iJl J* ^JLdl « 
.olSLiJI ^J> J«iJ ^1 oUL-kJl 0_^i i£Jdl ^U^lVl a^-Ijj" ,^1 JSUlJI 

tliLiLi SAP- liJULJ CjLSjJaj SJLp (1)jSo U JLIp jjk l_Jaj t^jjl IjLiu jiS^I *-*» jjlj 

u ^Ltf^Xa iij& i«Jb>t«JI OiLiLJI J lIj'^^i^JI Oi Ujj . 4a~Aj CJ Jl J 4>-jli« 

oIjLj /Uai ijlfl. .rat <U* fj-5j x-*0j J (JLLuJOj JL>*j Aii c L> <l2j Jai j^onJI L^oxj 

J (deadly embrace jt deadlock) 3k -JL; li* ^Jijj . U4JU* *-L^ LjJ} £)U-h*«j 

jiJal^j (time-OUt i«JaiL~JI cJjJlS') JJLjJ o-Ap Jll*j .AjSL-t^l i-Jj^UJI iiJ 

»UaJl oljL>- J^jcuJ V (^ Paradox) oULJl Aply Sjbl g^L; ^^aju iJb* 
J^iit JSCIjj DOS /.IkJl ^ <jLJ dlJJb pji" ^j '^bLJIj oULJl JiiJ DOS 
l_AL J <)Laij Paradox »Uaill JgJaj i]_£ij . oll>jjJI dj**&- "^^j j5L*j <^^i 

. A*»^»jJI t aJLa -J* <uL»_JI oJb«o "ULt^- /j* irf^-i 

L» J^Jaj rb-l lijj .IJla J-^vdl i_AL> J JjiJ^JLj tij^jM o U :; la i ll pUj 

JAi ^JJI »Jli»i~Jl Jl _^-iJ *JL.j pJl-o Jlill jjadl J-w«i~i i|JJi (j^-SJI «->V* 

.oUUI ^j^JL-i-i ^JJI ^U-iSfl ^Jl 5]LuJl J^ jj* tikiJI oJl* jll* .J^JI 
« fcjUJL cjULJI iS'jLuJ JS\ iSj iijt oJL* J-^--Jl «— ii» Wjj1» ,«i*j 

^^ ^jji ^^jlii jlp jjfii J*-.! ^j .dos f ikJi u^. ^di ajJi 
jJi; js - bH dUi tp^LJlj is^JtJi J^ j^t Su»- Uii ^ i^j coLSj-kJi 

^jj| jg.Ja.-Jl <jl US' 1 LijUUl i_iJU Jl aJj^j JJ J-=t— =11 ijl- Jl J jwJLi ^ ji 
.jl^S" U oJi*uj ijju -^ J-^-dl i_«JU J Vjl <—>s^-' oULJl i_AL» J t^^i 

ydl oULJl 4jU^ U** J i>>-jJl iJoJl ,y ^ UiJ: j^iLJI Jp 

.DOS flkli U 
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j-B JL-s-l ^U-lVl ,y Jijul) ^s 5ju>- l»> cilUJ Swii-Dl vr-'j^ 1 

,j* oULj ! Jplil jt aSLJ jjJU5 J*UJl cpUJl ^^aixJlJL) JajJ i^vxi J*ailj 

LAN KLtJl ibp iiKj .jSliJl J>J L^i-i jt Li"U *lj^Jl Jb-1 Sjliu-I 

. I^jjIjJj IfLSCJtJj 55LJLJI cjliJaj <-~£ji (U-l ,v 

(file server) oULJl oLll* : oUiLJl ,y fljjf JJ^i SSLiJl ^r«-s<a£ d>T 1 ^>U-j 
Jiij .(communications server) oMLsl'ifl oUiiaj (print server) XpLUI oLiJUj 
LJLS' J*jC~iI jJjI jS'Jj .iUbiwJl ^l_jj Ml eJL* z^ji oLkiLo SJU> l5 JLp ^SLJi (^1 iSJ>*j 
cjUjjU f-l^jlj iftili oJL*j . iSCJLJl ^ Ljui Ijjj <js}i jL^S - ( _ F jlsllijJl UUji*j »jJU 

.ASLiJl 

-.CAM oUU 

CD-ROM otfljJl oLlL 
iJlji>l i~*\j*}\ Jl ^l** 
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^ ^\j Vj -l». ^i UU-t JUttlj i*LUlj oliLJI oL.o>- Jb>-I_^ 

it* j^l J*^ •*»•'.» c*** 1 *-* V-*- 1 *- fj^i Banyanj Novell Ji. oUj-S JJ 
,y VINES r Ufc!l J*-aj ^xll olSLiJl ^j .^Vl ^--l^ S_^u oUtfJl 
£. JUaJl cj^>jj loLiLJl ^J iJjii, J^ej jbj-p jb-|j i^sJL. OK.^ Banyan 
ijjj .X.25 ViJI JUjcl-L ouJLJI jsj ttLwJI »jl«j otAvjj '«^U1 k-»^-l>- 
.iJ*p JSLi ^ a»Ucu~J| olWJlj oLuJLJJ i.lp ijj (2 _ 7) JSCiJl 



JSjiAi JfcuU. 



JSUii 



ISjliui»jU= 




MS-DOS • 

jiui Otb g.ijj • 



„lfl> Ml >JJ " ll •> 



MS-DOS • 

jail iu. ^iji • 



■- in ^ ft uj- " d * > 



i fcilinTm* 
W OS/2 • 
OS/2 I^j jli*« 

jiiii iu» g-ijj • 



u lILuIJLiU ji rtA ii i 

MS-DOS » 



(2 _ 1) Jiidl 
fiU AUUi JMUi Jixii J£j&a\ \ift &ujj .»SiAM ^» jtjoj Sit ojuI JUioiJiiH vjAmljjaJl £,\4*V{ 
CiVWkl'it fill g-jlaLmUj ..uju IfcLdk. flU) d jLSi» (.jju ctfUaH fii* j t&Uta fll*& Juu ttliU 
uc. JjCOlt u«u ■;"-•*■; >iUi 6t f^J i^ui^Att oyulaJI J*** US Uod JLuuUlU aULulalU iUaj&3 

aviaa^it djUaij .*juiii oijjH ^4 liiiai oui, j^i oUjutatt vii*-^ ^jy-uii f ui 

.jUjiM JUjOU ^1 OS/2j MS-DOS f UiilU IUUJ\ ULiWl 

t~>* l^lSLi Jj*-^ iJiJl Artisoft^ Microsoft Ji* otS'ytJl ,_,£« p-»~#j 



l^JU^I J^ ^ £l^Ml llk^ ^LiUS J*JI 



SJLp 
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c Novell & NetWare (IkJl J^o-J ^1 cjISLsJI J>j -V-W 5 ^UJj J^i^J 

cLiLJI f&U JSUij 

j! OiLlV 111 cfH Yr"J> ^H W| u"-^ 1 OiJ^" * , "- i ^L^ 1 (*^ lH** 
j^ljS oLiy oLiLJl ^Jl. v^^-iJ -^L^-JI LvaiJJl i_~-U»uU IJjZa (j£\ 

. oliLJt ^-i .Jl t}j+fij)A fc*lji«JI oLLUJl ^ Ja^jJL f_^Aij <■ tiUiuwi 

Jij -^ ij> J S*-_j*j>^« ^yftj i (database server) oljLJI oJLpli viiUUU /jo.^A'7 
olSU- j\ CD-ROM olil^JlS" /yJI Ja*Ul ibJI J*~; 0U2L icAiJLJ! ^ 

^ j^iLJl /cjl.^i"... a ll SLu>JUj . i-^UJl <LJLoJl cjIjt/^JI ^ «_«-£ ^ ,i ^ c3^*" lS^' 
Lib J*«i-j lilSLiJU Li5J aJsLj JSo y* »Jii Ml i^Lyci\j . ^J^w »JLp />*IjJI 
jcU _ jlJI iSL-i ^ iLLiJI 0JL4J jLaJIj .NetWare *UaJl Jxi US' iUo*a>** 
jJLJl /(-iUa.-.-JI *1*>JJ iJb-i jLii_^ iJL»j . Windows for Workgroups ^IkJU 

SJLpIS |«JtLJ (i^jjJI ,,- j a. yall l : CjISCJLJJ Aji^jJI »_j>LvalJl t-J^sM ( _Lp (1)1 jSijj 

j^jjiJl rt ; «..a:llj i,^*!-^- ^IjU »^*l* p-" JW Jo«"-"j (_sJLII_y UjLj j^juJI oULJl 

<_^.lj*JI J-xjJ ci—s^ >^y "^W •> i *l* ^ aU I (^jj-'Jl .,,,,<i,.,tflll l)J 

l^iL i-i^vaiij . Microsoftj Sybase^ Guptaj Oracle olSyiJl oliLJl jlpIjS cjI^^p^ 
y.j _ L^U- yiljl Jij ^ji <^Lj «J*l* C^ 1 **^ tijr^' p;o-/trJI II* ^ cjLSJLJI 
J*ly f !5Us-l gJ^ ^ - ^_^jJ1 f %o-Vl U) jl SQL j IBM SS"^ 4^-J L« 
sopU qJLm ^^b, .SSLiJl ^i *JuUl Sj^i^ill ^^1^1 ^ iliiJLjl oULJl 
- i ^ fj»V jiJ 131 l^* J>s«>JJ 5iLvos-Jl olk»«Jl -j,. ^u^ oUil» oULJl 
Of L-jj .(.UJI oUUl ;opU ^a W*r^!* J J ^'L.j^LcJl r-lji^u-^ SJiicJl i^i-iJl 
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iJ*\i ,^1* (5jl>«i cS-Ml l _5 vaji *- :L " t^j—UJl ,JIp- J-JL* i>JL>w J*>. «^ajj iSLiJl 

.liiliUI 

JLJ JIjj "il ^1 A*jJi]l cjULJI SApU ijiS; « (£ j-aJI ., .» ./»:ll IJLa ^jLoj 

•y iSK, iJLiu" Jil lil 1^1 ^1 iJUi J!l f jtfVl <L*J| Dt ^ ^j .^i. 

.p^LJl ^y oULj :ju>1* il^^ji Jjuij 

•* ** ^ t 

Lji L^a>«Ji Lj-uila- l)I pJ n .,d n i| IJLa (_jj<j ' a *'* /' *' ■.■«*-■-* Lui.> ixki^» ajL^Uj 
(J** c**J*"-' ^f^^" TV^ji J' *- J ^^i oApIS 6_jSo Jti (.JjJaJl ^. fl_J>-l l yuu J*~! 

. m,^.„« II L r #**Ji}\ i_--ilj9nJl y" *liii*Jl p-«ljJl {y v_-iW Uij cX-Windows 
Remote jUaiv-l) RFC JOu ,y> oWj>-)fl *IpJiJ ^Jb LjJL.! OL^U^Jl Ji-'-^ 
■y slw iJlj^ 1 ^^ ^M lj* «/> RPC v^ 1 -^ 1 • JUaftU (Procedure Calls 

.JUpSII lid JJ 

rtJJL«j oULJl oJIpIS p.aioJ iijjjJl ., ; jI.^:1I ^ SJUl^l IBM *Sj£ cJlS' Jtil 
Advanced Program jLa^M) APPC ^Jj Ij j^j L-^-saj l*jj_jk( j!5l>- ^ oLLJaJl 
^^Jlp c-^Jiil Jlij .(w^ljJl ,^jj Sjj^kuJl oVUaJMl (^t i to Program Communications 

JLhAlxil {yA JL^uiiJjl i_~^l_pJl ?J^»ljJ (j^*^ u^J l"i* APPC (i^jjlJl rt-. » ,.^ a:H jijiaj 

jji JjUal ju«j . rt-iLJl /<_JL&~wJI jljii y Lfcibpj iJljj^fl iw— »j|_pJI ?^«1jj 
jUafcl) APPN Jl APPC ^j-JI rJ .-/a-ti IBM aS^ cJUB V'jiV 1 v^ 1 .^ 1 
t III . (jjJJ _ jlJI olSCjiJ ^JLiuJl J^^jJl i^t i Advanced Peer to Peer Networking 
Lj^Jj 4 V jiV "-* s* - ' J*^' ^^ j** <Mj^ "^hj^ ^ji^ (»^JI /iJI.^7...«ll iJJa 
.AS-400j SjjkuJI 3 ; ,,n.->"''ll t-wju.lj^Jl iUp »^J iSjjis *jJ\ c->^v9i 

ij^lj ibJl tf> iiki^ Hjit ,^}j ijJi>J! jm jd\ olijJsdl apjjaJI oU^JaJL 
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Open Software jU>l) OSF i>c&J\ oL^I^Jl 4~~ .y c~*J>j Sij . J-i-ixJl 
■k»«J l~AS oli^.1^ t Digital., HPj IBM oK^I L^JjS ^1 c (Federation 
£j\*zj> ijjij . (Distributed Computing Environment jUa^l) DCE ^j_^Jl i~-j*Jl 
lj SS-jLi- ^ ,^5 ^ oLSJaJI ^ J-iJ g-ljJJ V-LJ oIApJi-I DCE 
DCE oUiJ «^" Sjli)flj iU^JJ ^jSjSjy. DCE (>*=«*_) -SjijiJl **JU*Jl 
SJLp illl»j t-iL* tSjjJ i^a-^I y> DCE .Ifva*; £» JUojMIj Lj^lw ,_,!*' i_iycJl 
J}U. -j- DCE (^jjJI p--^JL. Microsoft iSjJ. i^VJ .4~*J ^ •j^jLi* 
oLjISGI Jajj ^1 i Object Linking and Embedding jUa^l) OLE l gj : ±J\ l ^ , : « .s rt . " 

fljit ASjli* p^lj^U £-L~JU i«-».^«. l l i>^«jJl iTjIjil <y is-y^s^ jAj _ (Lj^^aJj 



■y 5*jaj^. t Object Management Group ^ icSj>-t **— >» "^j^ 9 *tfj 
Common Object jU*il) COBRA l*~-l DCE (i^Jl p^wadJ 5JUL-JI cuLi^l^JI 
J*p ^,-i Liji; i^LiJl oLJv»!>Jl «Jl» Ji>»jj .(Request Broker Architecture 
~&ji, jfJj .ijs^Jl «tr**jJl vTjIsIS" ,J^ jsl ju^ l^S3j i DCE lSjb~" *-*v*JI 
Lg^T (j^jiai ,_/3l AppWare 4;»«-vJl Igj1.pl Jpj*>«j> J^l>- y 1*>A\ ,^-jJ ,_,* Novell 

. AiJb^ua J,j,ic£? ijijl lillj 

. ^Lk/iVl t-iJbiwJ fLlt SAp ^^ixj *iLJl /i_»Uoi~<JI iLujJl t XAgJI ^ 
*jLJl /iJUix^Jl L-ija- ol Novell j Microsoft j IBM olSj-l ,_,* Ojlai*i«*JI j~*u 

r jl>- Digital j HP liSJJS ( _ f 2J ■jJ c *iLJI /<-iL^:... A ll JLiS j^k; »-«j . t- l _ f ^i\ j_^a~ 

Sy^ oUjlkJl Jjujo apLI. oUiUS" SJL.UJI L^iixJtJl i r ^.l_pj| ij 

ai.At~ J I oli^^Jl ^ iliiJUJl oliJaJl -^ ioUll ^LkJI JUpI ipLUl ,»^L. 
«l>- y* (P rint SpOOl) 4*UJ| ti^lj ^pj, ^U- ^y JJa ^J oliJL5 L^>o_, 
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^ jlaSj 4iL. ty t^LLJl ^Ij Jl <LS"t iplJJl J** Jj^j X*j .CoL* ^y 

(i**JI «1$J iva-^ai^Jl hu\iai\ j\) oLullail (^Jb-1 ? -;-/ »"* (queue) jlliil ■ i.r» 
V-*" 1 ^ i/* !a J^ ^LjW "-«-^b J^ ijjz>*J jd\ <S1j — II Cj^j" al -jS^j 

<>> JJj*J1 iS> ,y Jjjj u-Ijdl lift j^Jj loll. ^lUS" J**, yfcT (^ai^i 
rtJtL tuL>-«ljj £■ »ij>-^» ApLkJ I j^iJL. iLkj C)_jSj LoJ i LI** . l^P-Lla -Jsl JbJUf 

^U- c*jU (j^jl taji* *pU» fiLS J*UJI ^jvaiJtJI (jj-iUJl ij50 j\ oUJLJI 



.4j 



x^wjJ t Artisoft y LANtastic Ji* tolSLiJl J-*»jj oLyljj *^s 
oliL. pJJU J**? at DOS {.IkJl Jlis ^dlj iSLiJL aJl^JI i>i^iJ| v-r-'-P^ 1 
•^ NT flfcll ^W-4 .oliJdl jLtS yiJ alj iLVjfcf jl cS»Ll. ^iL. jt 
.Windows *UiJl « iLtUJI i^aiJJI i rr -l J »Jl ^J *ILJI oljOi ^Jj Microsoft 
^ ipLJall *ai.j oLiLJl j»J5JU tJjUij gjo Novell ^. NetWare j»UkJl JJJ ^^j 
v—^uiljaJI * jtj* .», " M j . a ISo ..,* S^Uo o Ua U »-Llj| j] ( _ 5 -»o>»^iJI i_j_^iUJ| ^w»j 
t ^/>l*j jSiij coUJcdl JJtij* NetWare flkll oLiL. cjLJjJLS U.UJI i^ai-iJl 

9x^1^1 J-JuilJ An n' .. ..a l ^as-^ii «_Jij*/il»- ^ Jbfljdl 4pUaj| *lJL« CjL^laIjJ 

. 4.5,.k'Jl 

| _ j JLp SjJuJI ^ Aiii»~* ApLjW oLaLj SSLji ,,■■» ./»,i *-ljj l$j-^' eJtfliJlj 

cjULJI (V aLi i-jilUij «_«Ju c~*» lijj ■ /^-L- ^ i^-aJI m ffr^tsJ aSLaJI iL»lj«>- <~~£j» 

iwuwJIj c |t -a.U.1l iliP ^ i_jyiJLj aS'jXJUJI CjUjLUJI x^oj ai { - T ^H S*LkII (t-2l«j 
al Uj_j . 4j jljlJl liLJI CJ^fiy oLiLvi ,_^ip ^J^l lj* II* i_y* u~£^ 

oli ^lyl oli!_^-i SJL«i tiJUUj 5kJ!J i^JiJ cjUL. *li*S' J-«l*3l ( _ # sa»xJtJI i_j j^UJl 
|,JwJ ij^^aJI jf£ (UPS) f-lkSJ!iU Jjli jJ> ?SU» jJLv" Ujjj tSjji ^jlyj '^V^j* 

Jaiai«j al <w»>«J . (*1iL«j«- cJJLjj >— iiUtu t_jL p\jj &J& -I*) -Lj«J ^» y u* **^J oilp 
ill»j luULJI *iJU ilinJ JL>- *S^* iU^iJ ,y /jSUj=J Ijj-S" dlia>- dj£>„ jl jl>«J 

. 5*^i* *pLA» JU^l ,_,!*■ J_^i>»-!l aj-bjj (ji"^' ,j^>L>^>i jU 
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. CjL«jlkJl fiy •^i- 1 >«J i^i* ( JLe i_.,U"H 5X>- iijl» jJLJ Jl apLL» oU^JUS 
jj ^ > /'-i-" \<*£- va^tjtj 4pL1> | t .aJL« iT l* ( _ f ^<29>Ji i_j_j^.U- »l J^wLmI o ,£» 01 **■)« 

^jill (jJj Jj-^»j>U iuljiJl oLikJIj iJLJLjJlj AjjIjiJl JLiLJl Jl*el Ujdjj 

. Jb>-lj (1)1 ,_,* L^ai^i 

L ^a£«Ji i_j_j*-U- ,j^ W_}>- jl iCjULJI aJSJL* y \t-j>- ipLJaJl *J»JU J-**- jljij 
Ljj *_^Jj ,_yJl •ipLkJI /%■»*>- ( _ 5 i^ u»-£j J^~H ■^-»- " - 1 " is-aMai^ HJULc- jl tcJUaiu^ 
50 J\ 30 ^ jiSl gkl "SI tUb— 3* cJlS" li^i .4iUi~J| V**^ 1 Vr- 1 ^' 
^1 L»w CjULJI *aL«_j ApLkll *iJU jju*A dlji cipLJI ^ (_£.il*]| t y»JI ^ l>oL^ 

JlJLu Jbljlj A*l.,A?.., ft tl (JhUi^mJI ^ ioUll **LJaJ| JU^I iJLp JUljI rut j 

y> *JLlJl J^jJij . aSLjlJD iuUaJl oL*Jbl«j 4 ; ,/i-w.*,ll j^^ij^- ^ i**L~JI ^LjOI 

. i_*^l«Jl J_p- JLjL« filj* ^ i^Lla oUJlL»5 A&jiCA Z~jx>*J> i^^Ay- ilJLpJ 

^y^ af ^JL l I i_jj*-UJJ SJL»lSCll oljJiiJI ,^1 r' c> ^-' ^^ lS_)^I *_^vadl IJL* i_ik^j 

i^laJI &LUI ^Laftt. 

• 

PC oljji^. J, oUlS^JI ,y SJbJbj- W 1990 fUll ^lj! ^y o^ 
fUfcdLJ iSaJLJl 3^>-Sll ilS'jLL. S^>-1 j Vjl UU^i jjij .Magazine LAN Labs 
i_illtj iijjWl ii*?Jl «Jla ).i,/t"j .Ethernet (Ethernet peripheral-sharing devices) 

^y jJtS3l Ojoj .j^ijiJUJI OUSi ^ ,_^ji (^JUI f^jJl yt C : 1 LpS3j ibJ^SM »Ia 

^»-Ij . (special-function servers) i*>l»Jl tiJlfc^l Cj)j oLiLJI L^l**-I Ujy j-S^iJl 

.(3 _ 7) J-CDI 
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Digitalj Intel,, Hewlett-Packardj Castelle iS^i, ^ cA>=uJI «JL» J*a3, 
j&\ 4»Ui~JI JUoi^iJl l^I^^J] s^i^ 0U.UJI Jjc^jj <SLiJ| JjIS^ Products 
.^■T s\& ^| i».UJ| iji Novell iS - ^ oL^-l^ 




(3 - 7) JSA» 
^1 jJIjt^* ^ ^i cA*-iUal\ {lxo j i^jujMi»i4U Ethernet^ Novett fr ■;'*;*■» IcLdo aSU uli 

iiUi JUj ^ l^j 'l^i>-JJ **UJI JUpI f^b-V NetWare pUkJU oUL. pJiJL. 

ppjj _yt jAj) JiSlI ^Js- {jJja JjI£)I _,jP ApUaJl J*p i5j«Jl p;» ■/».•!! IAa JAj 
.Jt*J tZA\j aJUJI i^LJI OljSO ^.liT,..t V |Jb4 ^S3j *<,fcJlsJI t /» u * A ^ 1 

. i^UJl 1 osU»^J1 oli oLJiLJI 

W^UI oIjIju<.)II Dji 1 NetWare f.Lfc)l £. IEEE 802.3 Ethernet o%l£ll J^ji 
«Ia J*jJ j^Jj . LAN Manager j Token-Ring ^UaJl ^ oIp^*^ SAp ij^-j «^ 
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.DOS flkJI <y ifc.i..Jl LAN cjlSLiJ! JJUSJ iJirt ^ oUsuJ! 

cVLuxiV! fib uttUS -5 

^ 4S"jLiUJI 4JUa^-JI va^-iJl t_---l_p*U ***~" A-JljdV' Vr -1 .***^ ^Ijr*? 

■yi oIpja*.-* *LUi| U^*JJ -VjiV Vs*"'-**"^ 0*^' SiaAlj Jtsfljl eU JUjC-iI 

^U Jlp l^L-a-l ^i iJjLiJ! ^sk ^»SJI 3ll*Ul apj-JI <JUI olojJt 
*)_,L. oUii.5 - oL^Ijj JJ^tl Out U&HJ .VjT - fJA- - SljT - J^ljJl 
^jj^fill JbjJI l*k\ iajj * ; la- M J ^Ij Action Technologies tfyJ (MHS) JiL.^1 

.JAL&uJl 

j-J oMLalNl oLiLJ y-L-Vl jL^ill D^» capLUI oUiLJ .litjU, 
,J\ L*1JJI feLUl JUp! ijiu APtkll p-SJL. il j^*. t _ ;r ii . (CPU) 4i»Jl ijJU.Jl 
SUs- j^S/l IA* ^ojj -tJUalVI JLiiTj 4iLas~-Jl S^aiJJI .----l^pJl ^ (^JL^J 1 

. oMU;i (^aJUs' j-uji Lf ^^ti\ ij^-uji jLp Sua 

{y> JJL2M -l>^j*-J •Ij*^' SjijiJi-t O^baJ'Vl *2lua ^ Aj^^JI i>JLii*3l SJ>-j 
oJL^J r :" ■» - « JJLl^ji ,^-sAji^-l l-Jj—Ls- tjJ-P SiL* J-.-«J iijJL^Jl 

l_~-Ij»J1 bj£ ttolpj .^Lii) 3^-jUJIj *UUJI JL-j)ll oVl^ Jji i^JU! 
. i*4*JI 0JI4J W^* o^LsujI ol«JiJLo5 *JLiU)l JL^JtJl 

ilL* -jSClj t 5*-jUJI oNUaJt>U oUi^JI ^jUL. ^ sjh*- ^UJI oLiLj 
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^^ j,} J\ tf JiLJI J\ ^Ul J^, 1.x* :5JUMjJI o"iIUNI <Jjlx- J UCi- 

*tf Jkj <>- |jlJi >-!• J* ^>*J 'DTMF ^iLJdl 1>"j i^l j, |jk- 
Artisoft -y LanFax loL^ilJI ^^aw ^Jai-Jj . j.«..„ll -jJ^JI J*j J^I^JI ( _ r S'U]l 

,wfliil ^ jIl^i !»lj* J*^- fo* Jjf-ljJI jj^LUl if^-j j~Ju A*i*P ^yi-^jj 
(Cy&<j ^£>\s>- ( j j>~ U j jH . m jj* (^o^Al (OCR) i-3j>-jU f^j^OJ J^*-J p«J>lj >J (JL*ji£t*l 

i^*£Lul jj w - i" i—>y?j «uij£ , -Jj"i £)■ V"^ u"*"->*^' u^^J trt-Jbu««JI j^jI J* 
Jp STOjUU L*Jl! oljLSl JJjI J-j-JJ j-jS DTMF oLjJl \jS Jl 5^^>-^/1_, 

t\,n I, 1 :,..!* SJLc lyiL n g im l * Jal .. j AijS" JLjL« i_J_jJLujl IJLaj . <L/)jJl Juij Jju jt_L~«Jl 

bLp J**i~j iibL»S'IJ *ZL> tils' lijj . J^-j^JI JJ -j^ av>1>- ^LpI ^H^ <uS3_) 
Luj luIpja^-JI jl iljiVl J} oL-S'Lyi *4>-_j jjJu AJlS^^s (..UjJaiJl iJj<i» 
Customer jL^-l) CSID j\ 4 pi; J* iJ>dl ii> JSlilj .J^-IjJI ^kJU 
4pj>- JjMjJI (j-S'LUl JlT (ii^JLJl O^j jJl y-iiyJ *5j (j?t i Subscriber Identification 

ljJjUJI iS 1 ~£i . aJUmJI iiiajU iS'jJi ojlSj Ijua* IjL>- j;^(-»JI ^lyi J^-iJ 

,j^J t5^ JUj«1-.Lj -U^U J>-I^JI -1»JI j^ 1 iiJJbiw i_iiU |>lij! JJ oVL/u'Vl J-jJ 

ajJL>»il ■;;».» II ^Jj\ JU*ij| ^-i'LUl cj^Ij oUjj*JI j^o ^>k-j L^j .iiki... 
Jj*aJ| ^jj\ JUjCU-I ^LUI iliVT ,j^o ^Jal~J l oJl^ ilr)" ^ vw i5^' ^J 
4jI lj^VI lift vikj Vj .*V" Jbjj JjaL^ Jl aJl>-IjJI ^US'Lill i^>-j j^Jd 
^U ill 5jj JU*^,I £jk~j J-j-Jl Ot U^ 'J-j«J1 JJ ,>• J** jT Siyui 

. Ift-AjjJ 

. jyw, jS^lo lolill oh-M..,Jl of j; Jfj 5UIJI ^VLs^'Vl .A* ^UJI 
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^1^ Uijj; ^Jl oUUiilj oL.>«-!l tfjLi* JU> SjJiU ^*t> -&SC~. KLUI 
^l&j t^JJb .LAN *£JJI j>" it obj^l ^Jia g.ljj jl l jjj&)f\ JUjJl 
^1 sjuoiJl flfJl SJjluJ - LAN XSLiJI JJuiJ ^ Uu _ ^l^ g>bj> J\ oUiLJl 

SJLp ,y O^UalVlj JpLkJIj oULJI oUaJL. ,y tfjUuJl oU^Ijj jfcj 
oHkiJ «j Jala jUiil O »iv» oLil^JI »JiL« iTjL>w«IjJ ^y^/£lj . Sj>-jL>»JI 0}L/»_«J| 

J-*^ ^jiJl L« ^JLj .(disk cache) ^lyHJ i^SlJUl fc^JI ^ \*y SiUj 
s/IJUl ,>• oUUI iJLJ RAM 5/IJUl Jl euWl ^jti oliL. -^ 5^ oU 

. Ze-j** Jjftfl v'luliJl ^yjiJl {y> Vjb Sju^^JI 

.J^JI olia>^. L^&Lj ,jdl JiJl iSJ» tuLj^l^j *\y\ ijJa oLildl lUULJj 

f-(_gjlji ^ aSwLJI oILm ^« loJxiJl oLll> ru£! j^JI ii)L»«^l_jJl J-j*-^ fji 1*5 
lU-Lal jjJU- iLfc>Jl {y 9y ^& oilp < i\n II oLyuljJ A*^£jj . jllkol i»i_«Jtve>J 

. »Ji»i^ J£i 4i>x*JI i}j2>J\ tf Jj^r (j-L-1 ,^1* j\ ,j»ja J5o ila-jyi jj^ *~K 
k rr ..ll tiJif; <iJUSj tLjiUL. Ji\ Jj+ojl} DOS *1&JI oLJiL. J.«.«r~J oi 

£^J t^l {T^ '^ «fW*JI J|JU; * Jc*^ 1 f 1 ** 5 lT^ D °S plkJlj .JLii jJjJij 
L£ 4jUkJl lj1^> ^ SiJLnl«JI 4*L<3lt~<JI iTjliax^JI ^ iJLi^JI CjUjLiJl oLJUaJi 

^LJtJl oUL. oLiL. JJut: Ua! U .oliLJI Jl ^-Vl Jj^jJI >ji ^ -o! 
Digital Equipment,, Banyanj AT&T ol^^JlJl Ia^j; jd\ Si£ it \^i\ iJUl LAN 
(»l$* ;o* iJjbi g ^ku j i iNovellj Microsoft^ DSC Communications^ IBMj Corp 
Jt* «jiU colill (j^^aJl ii)LiLJ |Jb- iUUi ol<,.„'.; dJULj ,yij ccJ^I ^ ^ 

oUiU ^L-k r l^JI iju^ Jjm f UUj DOS ^Ikll ^ jL^-Nl jsCi^ 
JLbhJ .LAN olSLAJl JJuiJ iJal oUj^. ^ ■j t; p J p -^ L+. liy oULJl 

195 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



DOS flfcJl & 13XJL. oliLJI pJiU JJLii f Uii Jlii ^1 ;U*^SJ| ^^l^pJl 
t iJL>^*Jl cjliJdl JJuii ^ JjJUJLj JiLb-NI *-. aSLiS\ ^J oUulkJl jl oliLJI 

y> v2j\*y*o*^S J-**" S^LtJI ^ oij*-j*Jl AjvjaJJI t^^L^dl *-u»»- Ol^^J 

^L olSLiJI ol* ^y*— ; .(peers oljuf) KijLviJlJ J»aJ| oUa>«j /oLJiLJI 

JiJUiJl oliLJI oUSLi J^jo-J ^j .(peer-to-peer network) jlxJL) _ juJI olSC-i 

Windowsj Windows <U«L>- _ L~i ^^jJI it **j UaJ ^L* oUa^^S" Salp (»L>JI 

.Uuj LiUll ol5~kdlj oliLJI ^ oLylj, JjUtf ^jk-j _ NT 

DOS (.UiJl ,y ajxJLJI jdJ _ jdl olSLi ^ oliLJI j^iL. oL^-l^ j^-IjS 

•jjj gJU*JI cJj «i}j^J» jl *-~J3i »j4jj SjyLJl LvaijJl i_*wU>J| OjS'li {j*J> 

JiLo ola..la:,U (^ ,_^JI RAM ljS\M\ jloi.j . v* 1 ^ 1 oLLJadlj oliLJI ol*2L. 
juJI ,^)j iabwJl ^ Jil 4Pj~o g-*ljJl J-o-xjj '^k^S" 400 ^JLs- t£jL-j 
«_^-ilj>- SJi* j^p PV^J' i5' ^J* ^UjUJIj olSlj^JL; Oj^jLiii ^U^Vl £ja 



. oJItju J.j..!tj aJ-o-p SjI* /ji.,A" i«^lj3VI i—^jS'jdl oljiiljLi l)1 US' iw^jdl <L>w> 
dUuJ U UUi ^U>JI JoJLjOi JJJLJ iJkl ^L.1 ^ -L^JI LAN olSCJLJl Ut 
o.» " IS| l j^Jj ■ *4 j>*v jiSi l+'^f* - *^ (J^*"' VUp 7«^vaj IJU ijiSi cjIj^j oljL>- 
4« J^jJI «Jai-jj DOS fUaJI <-»_/u t y»»»-i cJi 0^» oLJli i^—fydl oLjS" S^lji 

. Ifjjblj ijaj )l| «JLft l^SJ <u£«j> 4>-| j 

,y»y Slj^ (^jIp oULJI tjij t-^SC. : (file-management system) lmUUI Sjla} »Uai _ 

\^a ,y ^UJIj aJLs^-IjJI cjULJI ^^lj : (disk cache system) ,y»ljSVl Ss^J ^UiJ _ 
tyyiS SjiUJI oljJliJl tijA J^i W^ 1 *-* ^4.^ RAM •jS'IJJI -_^ ^\h 
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sop »Li hlS j oULJI JUiC-l ^Jai-j y ^Jbo : (access system) cU*»JI fllai _ 

.oULJI Jl ,>«ljiJl Jj^L; oUJrf 

oltJl J~>- J* Sjalil) flfJl SiJL«iJl LAN olSLtJI JJuU Uaut iwrfj 
jjk; .Uj i*v- (j^-Ij ,^L. JLp oUUI ,y obLU-p sop JJ J^rf -a^JI j>« 

Windows NTj 0S/2j NetWare Jt. t^Lg^Jl SiJ^oJl J-i-tdl Uiit jijJj 

JiiiuJ ■•■ l.,.... j. SJLp Jjc>»j 01 «J-* J-J»Ji ^i l 4«JaJl Jb-I j«j *L)Ip ^Lyoaw i_w^l_p- 

olikJI djb| JSUSj 

Windows jt OS/2 jt DOS (1&JI y> oliLJl Sjbl fUaJ OlS" lil Up >JI ,_yi~ 
oLb, op c NetWare flkJl 4-..^ ^\ ^1*^)11 JUl flkJl j! Unix jl NT 
olk>c*Jl Jl oULJI *JLJj ojWI ^^Jl SU- ^jjj «^ij>«^ cf* V" 1 -** 51 " 

injj-JI iSyAS iJLl JajCUJ i^all^JI £jljJI ^J . SSLiJI j*p SiLoS^oJl 

Jt. oL^ruJl J**i~jj .^JU* DOS *UiJl AjlaiMj L. i»lj-ili jjl^S Vj*^'j 
iljU^ J i_-JL.Vl «JL* ^jt Microsoft y Windows NTj Novell y NetWare 

.^l^llj JJUiJl ol>-ja ,^1 Jji>J 

^lyVl J-»p J^fi (elevator seeking) ^g.U.^JI ii-»Jl ^Jb i-j J-*! ■^l 1 * 

<>• jb^l t/j^l 3j* r/^J J*-- 11 ^-jW j^jill *i\j~» (j-jJj* • *^ *** j^ ^i^' 
5JliJl -j^ uiNl {y> A}>\ Sjj-S" aS - ^ JS" tijkUij . IfSjb^j cjIjLJI SVlJ J^-l 

jA.lLII U-jjj_j \4Lfiji iJUiJl ^ l- g.Ln N fl.<Jl vij>*Jl CiLmIjJ ^Ls>*uj . ( JljiJUL*) 

i-- : ~jsU ^L*At *b/_j .bUijNI (j-ii J 4-jj^ oljk«»- 'j— ^ u"J-5-^' ^L> > *-' v^ 1 l*^' 

iiL>Jl j^ o^y^ TTnio* <uli2i« j*p ^j 9 ^ (J**^ **l_j*Jl ^jj^ ^*^" 1^* (^"iJ 
cJjp j^^l ■>., A : a -i wJ ,j/>y&\ *\yt ,y (_g. U.,/ i i> 1 1 d^Jl i_jjJuM ^1>oj . iiUJl JJ 
. jiSfl JbJl Jl (seek time) ^tjll ^ cJj JJLBj ^Jil ^j (trashing) jj*> 
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o'ifU-il i-^ (directory hashing) JJjdl ts\jj*i\ Zj^\ ^jJL-I pi, 
SJjuJl VJj'j* f.^" -J^ 1 Jl <J>"^I V** d**«* JJ^ Vl^i *>*Ji 

y oLiLJl Uut ,y 0j *pj NetWare (.IkJl xii^j .J*JLi *JiLJl >Jb a*, JJjji 

.jl>. Ji^ JJ-JJ iJl^JUJI 5J_^J| 

^_^Jl J»L.jt y &a\S Jl*ili CjLo 4^j oil* pjLJl JjJU iJkit pir 

J*-^ aUtf JsVi J-iidl r Uii t>. c^JjVl jsv&»cJI J^j .(^LJL iU^JI 
i^Jl viuJ*J "bljt j»i . Jsoljrp. JSLlj UiJbo pi, SjSlill ^ l**^ ,x>»^H 

XjL>l1wjI i_j_jJLji si IJL* ijjjj . LuUjiiJJ ( ^y«Jig.':...i t ,1l oLJis iJb /^j cJJl «u«^i 

.uiUl 

LjSli j^jill <fi<>"» 

^ «i_j>-j*Jl RAM SjS'lJUl JUjo^I mJLp ^j 'IjjSIj u^j^' *~>«^ tSajJ 

ciiljLJl ili_^«l iiliJl jj^jIjSVI CjI»Ij-m» »Jai>»Jj -Ijr^ abyx^l olijt ■j ? w->o 
Jjtfj ^ Sa^-j-JI RAM JjJIJJl ^k-Jj .iJ^ 1 (>• ***1\ <y ^yAi o"^ ^J^. 
i_~-ilj»Jl J»l*2 LtJ^pj .5JllJl -j^ i_inll ^ ^Ij^-L iuULJI (j-iJ « : lLJ iLU 
olk>«JI OjJUjC-j /jjJJI ,y»l>JiVl ^l» iJb-l^l SJldl ^ oLlkJl vJVT « &JbJl 

kliULJI *JL~J J^P ^^1J iijS'lJLJI il^Jl 4jJuxJi lS JJl li^l djjiia-^Lj iiiL/J:,..>o II 

.2L1L1JI J* 

**Jajt ^SOj . C-jIj_^LJ 1 ,y JS1 J^ ,_,* SjU CjIjLJI 4 ; a : ,.,h:ll 2-«l_^Jl i-iJal 

cJ^^S 4 ,y JsJ ^ SiU oULJI Jaiib i/lill fe-iJI i_j>L.L iJULJI oliUl 
OliC^jj .RAM 5/IJL1I ,J \+**cuj ijlkJl oliLJl H^a dj>- y JS^I ,_^Lp 
. oliLJl A£ y iikii* 1»L>«p-i A*jcuJ» l5 ^J iis»i»il1 cjL*»xIjj b .. ^ olSLJJl *-l jju 

198 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j&j toULJ] aJj^ 1 ^LJWI *tJl~» (Hj-J J* kj>W\ &*dl JLpLJ N 

l^l» t^^lJUl L^JI ,>• li-M i^ikJl oLLJl (ilJliL-l 0K*)flj ^vsu UJULe 

^J| Li»ULJl oLUa jJLp y>j _ (hit rate) ^^SlUl Li^Jl cjLLo} Jju-. ^Jaic^ 

.AtJL; 80 ij-J _ i^jSlill LiuJI ,y> ,_^1; 

. iSLjJl oUL j^i LbSJl oLUp ^j— J ^1 Li>i oliLJl KJ~S SJLp ^JJ 
J^JI .Jl* U£ pZj . oliLJJ aJLmJI SjS'IJLII j* J£ ^s ib£!l oULt i-iJ ^j 
JL*1 5i^ ^j .,i>-Sll fJii-Jl oUl. i»JU. *bii ^ytfl ^ p-liru J5^o 
iL^, i_^>-j l -*r~i *-^ c4L*S SSCjlII »-ljJL« KJ ^& i_*>«j jL>- oil* ^ cjLULJI UzS 
e-lk&l _jl ^oU Jkp ^J -JLJI ji kiobJI ^yy^ o^j^ 1^1 -y^' '-V **-fr* s-^lj 

^j JajJI ioli. ^^U BjJiill ^t ((fault tolerance) Jli^SfL; f-U-Jl JiC-tu 

olSLiJl Jcv9jJ £>'>'' ■>" l^ W*^ W^ ^*l* 4*«4*Jl AjP^I i*JajS/1 Jls-l Jtu<J 
i iSLiJl ^ i«-$-<Jl (^jlL-iu i) j . « ,.,< V i (jd>iJl ( ^*»J»«i»w«Jl iJL*- JbljJ «jj . LAN 

•ji>j oljo* (NetWare flkJU (System Fault Tolerant jU^I) SFT o1jIjuo)M 

«_• NetWare ^IkJI ^ SFT olj|Jw>| ol_ji-< SJuJ Novell y^ cu^Jli oij 
JjjT^a ^j ilJip-Jj (bad-block revectoring) iu-Jl J^JI ^jp •il*! Ui« SJbJU cjIjj* 
NetWare ^Uiillj .(disk duplexing) ^lyVl iipLya-j (disk mirroring) ^lybU 
.^.UJI ?i^-JI y jjiSO ^t Aiil^j JlLc SFT oljJUlL; ^ui\ 

tHotFix ~*\j Novell ^jJi *Jl jjjj >-^j^>\ cit-Jl J^ll <^y i^[ 

jf. h*ubi\ f-bSlI *y* cjMU- LJLijS'V i^jlill ^^l 4il_f~» i-jIjj j^v ?r-*^jJ j>* 
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,J\ SjLi^U oliLJI =jijlip iky- ^ry jl«, oUUl ^ ^SCl L. iaLcJ ^U^JI 
^ ISJj .,^-SjJI ^jM %*U* ^UJI ^jill u_^ t L]li* .hy\i ^jAj v-^j 

ol f*j 40. ^Ij 4Pji ^ ^a b£t at jjS/i j^ ^^ 4 «j Scu_. ^ 

5JUJI Ju^JI Jji lj> ^jjlill ^jjll ^ ^^^1 ^jill Jk-J lijj .3JLJJ1 

. cjULJI SjL-ji- <1)jj /»» 

. -jr^l "^ ^J -jJUU HotFix .-j^-Vlj h\&\ _ JUj _ s,|_,SJ| ^ jS*jJ| U** 
i^j^l ii>ULJl <^£L,j lj~~sJ\ ^jti ^s- St^JI ikSCJl *JL«J j^ij- i_...J| lJLgJ 
^1 *2L>JI J*^ iLKa -^^^1 ,yj^\ J^ (►J- £\r i> tfj*Jl l^^I u> 

.ibsaij sjjiJi *ik4 oMu ^ j^isai ^^di ^s 

•j<« JUj^Jl i-iWJl iJLSCidl oJLa Jb jJ j . c-jllJl ^jiU aJl&u»* *£>*j 5iUaj UL^j 
JUjcl-I a^-IjJj U^jjI LAN iSCj^iJl **>-&l iyV*" * J " > '-^* V-A - "' ^s^ • *s* y^ 
Sfly oLil» oJLp jj^t Jiio .(split seeks) sl^^wJI ii-xJI oLJL** ^JU ^jj^L.! 

*Uij ^jUj 4i_^u 5pIj» «_JLU JL» ^j .j»UadJ ^Ujf^ll ptaSllj (j^lySlI iiljj 
1i]j .J-^il JS^ij *jU^U-*yi «,Vi7..,T ,^1 lil^JI :U»*J ^IjiVl ^Ij-" JJt^Jl 
,yJl BI^JI Ji lJ^ 1 NetWare ^Ikll J-.^ tjJLiJl LrJ b (j^>^ OU»l_^JI cJlS - 

. i^lk«Jl oULJl Jj Vj*' l^^**-" ^'J f-^ , >' <^J^d 

L^ty J^>jll-jj »Jb-lj *5o»j 4*Uaj ,yy^ *i^y &*~^ jIjipJ i-. I^ tjL^>-Li 

Ul . cjULJI 5jL»»- t)ji />« oLLuJl t5-i»"l Jku JOu ,J*j<JI <>«jli« *^*j LjU 
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OIJL* jjjij .(j^ljSVl p&*3 oliliu t$J>-l JtwJ JU- jy J**Jl jl^*i-l ^ L^t 

4a1i>mJI *iUiL~Jl oliu>wJl y> ioliJI cliLJLkJl ■Jj Ji^iJJ tjjUl ^ykju ^JjJ 

oUJoJl jl tuULJl j."^I ,y J»JI J** tioM j\ ot ai^i. JSG ilS ISJ L. Jb a^Jj 

la*j . CjliLJl iU>- ialaa 1 - ^f-y Jb-1 LAN JSLiJl oLfjil^J fjj JajC~J 
Jajj (jJLSC*jj - L*^ fj^- jl Lpj* ^Ji Jl aL»1£ S^jlJL« 4jlj*a CjLyu ^;..lat.«i -\>-\j 

U& ^aJjJl *LU}ll /iL£ll /i?\Jl\ oljJii /j- J>Jlj jCjJI j^-NI £. jj_^ iuJtf 
cDOS /.UaJl ^ 3«:,i.Jl olSLlJ! a L jcl^J ^JUI iJLUwJl II* J4— d ••!• jjjJl 

oUJS' SJLp *-.£ .J} »JjivX~^ J^ jia^du JL» ,j^lj t SS'ji.iwJI (jilj^JI filj* jj^u 

. *Jb r\*j\ jJU*« jjj-JI oUK 

. ^ .■MaJI li* J*><i .*V" <Jj^"J Jj 23 " **j**^« J£Jj 'jiS'l jl e^l'-lj 5pjt^j>^« ,jJ1 
jjja US tf- 6j$~* o**^ iP 'VINESj NetWare *UaJl aJu-i^j ^JljI t^jjiJl 

jlji j/| (K-U-F J I IM^J tjl iSLiJI jjJjJ 4jUj>JJ (_5jjiJI j. i » ,. /» . " , H Lpjj 7*-~±j 

l^ji l1«»«JI_j LjiJL^-j L^jLiJ|j LjSjbSj oLiJUJl Sf-lji ^ ^ ^♦.t.-^.^a 11 oIpja>^< jl 
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ifJ^LjLi* (j*^! iiJbiwJl 4jUj>J| cjIjL>J i_...*L»Jl JUjc^'^Ij -i$y>-> <*ijb> U-Jl 

Jt 



J^U- _jl ^yiy (J is- l^iiJ^J -ke- ii\ <-jjy^\ &LJS (encryption) j,aJ£ ^J 

Otf ,_^u)l J*LJl il)t (jjs- ,yj .iiU>Jl 3JU1I oli.Ja.JI ,^i i*^. Sj;- iJL.j)/I 

oLAbj JJj*Jl CjLkAS" A»Ul)lj Jjl^l t^i* ol^i Jl*^ ,L*9 y SJj4«-jj *j15C»^ 

oUtf JLp tft\ J*iij NetWare 3.X flfcli 6^ 4 iSLiJl ^ Ujj^ J^U oUUI 

■J^' 0* tr^l Jj 1 ^ o* £5*^ ^V *-^* ->-»J* 
fUii DOS flkJI ^ 4iJUJl olSLiJl dJUUJ :iU*JL. ^,^,11 i^t US 

- Ur...^i ,Jil.oJ| -n_jjLi* 4>-jJ ul». « i X »«l "wv»j ^jfii^jjt l£\J ■***;'' *-^**i^ *aL«JJ 4jL»>- 

. 5Jl*jJ1 UajJj LjjIjOS ,J* iliaj S^ JSH\ 
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J ^" 




IAN alUU ,}**». $«£» 



■ * » % 
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U~. pH\ olSLiJI JJuiJ iJa^ LJLyflj; LJU*-| UjJ; J^iJl IJL* ijjj 
( _ y iljj tSjJUiJ! .aljlJU^Jj Novell aSjAJ NetWare -IkJl r^ii^j . bjk; ^i^i/lj 
■js-lkJI J^U ^ olSLiJI ,Jl* Jl Jj^jUU Microsoft isy; 3k>- JU> UU- I**** 
POWERlanj Banyan ^ VINES iJifyl U,i ^iibi-j . Windows %j Windows NT 
a*j^ ijeu frlil^ IjlJ Lpi .Artisoft y LANtasticj Performance Technology y 

.LAN olSLiJI Jji-il ijiit ^1* ImJLJI jjfcj iplwill Jj~« ,_ylp 

: l$s»j« liJULp ,^11 _> j*Vl l j^u »A* 
oU-Ls-l JS3 LyiSo Uj *«j-< 1$*?**- V~£^' LAN ol£-lJl J^Ij i«JiJl - 

.JJuldl AlJaJ f-LdXJf ^ jj^ J*l* iSf C"«>l 4*j-Jlj .Uu* CjL«-iJ*JI 

. ajj JUj L»jj 5-JuJI I^JL«JIjj ^J-Jt-SjJl kJaJl 5jiiljj itajj _ 

. .li^Jl ^ ^1 L^i\ NetWare -IkJl ciJUU-, _ 

. NetWare -UiilJ ^^5 Jl*^. Microsoft y Windows NT »lkJI JSLij _ 

l^Lfc^, i POWERlanj LANtastic ^IkllS iDOS -UaJl ^ SfciJl oUixJl _ 

^y Windows »LkJI ^ oj^j^Jl olSLiJI J--^jJ ^IjL^- «**~J (j- 1 "^ 

. Microsoft 

ol£^ ^ i-ituJI i-JJ; jy ^l^" ^IjjVi jj*»o v^b ^j-^ 1 (^>^ ^1 

y, iuJL 70 v-^i "i-s* 3 t/ 31 Nove11 ^^ - LAN ^t^ 1 Jc^" ^ -rfJ^ 

i*fc jj i Microsoft iSj* I4-JUB ^d( *olSLiII J-UJ iJiit ^IS-^S ,y iJUJI 
jijK? 3u~d Jl^Vl />• JbjJI j*£uJ Uil» tJ^Jl ^ Novell L^- ,y jjiSJI 

^ISLJI j^ ^ 1989 r Ull ^ 0ISLSJI J^" S*fct c*UjJ c^*L- 
3Comj Digital^ AT&T ^Ujill cJjJj .!jj^— Jl ^XJ 1 ^'i ^V^J-k 11 
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ji/iJl Jyji Jj-JI II* ^i aUUI olS-yJl cJWj 1990 r Ull >ljt ^ 

ijl Lilt CU>^>\ Jj JaJU £>«iiLdl ^L^uLJoJi Cj\-L*>\j*3\ (t-*^ olS'jAJI JUj 
JS'jJi dS JUis .^j>-SH CjlS'ySJL i^UJl CJ^j^yjjA\ Jij J**5 ^W^L* 

•IkJl ^ ^\j»^\ U^-i <J_>S>Jj^ Nove H o* IPX ^A^J^' Microsoft 
jSLjJl Artisoft., Performance Technology iliS^I c-*^! Jjj i Windows NT 
»lkJI cj^L/9j fljj Novell JS'^i cj^—jj toliwiJl J^i-tj i<Jiil SilSG -j^^-jUll 

. Sj .jkuJI Unix 

J^SLu r^*--: jjJuJl <1)1 ,>« SiJijcJI Lu^jSjjj jJI -j>i caJLojJI 5-p-UI ^ 
olib *-SJu DOS /»UidJ F: iSlj-Jl r^-^ <i^*H SSLilL Jjv» y u^^ <~>y*\>- 
(.IkJU LaL. H: SI^Jlj NetWare flkU oliJU ^ G: SI^Jlj i VINES f-lkU 
iij*. ^J Lf Ma^-iJI i-jj-UJI ll* Ja*^ (iHl (j^All r 1 ^ ^J • Windows NT 

^ lij>-yj\ iTjULJI ^l J^>_j3l {jA jiCo tj£S ol* J.J. V .VJI <*JaJl {j* t-^ lJI 
lL«p«j AjLLkj *Jai3lj *lj»- Vl <-~5j> '~^>i O^J ' y ^*" 'J"^l °I* ^JpJ • p-^* its' 

. Qui.*.*" c)l Oj-i ,V> ^*<^' 

ol5jJj 4^L<I i^ijj 5ji>-«j lilJLfti * '•"■■>■ oil 4jjj^J|j 4. ; :.„ ; ll iJLJiJiiJl J^-ij 
JJiJiJ i«iajl j-^Lp i»L>- ,y Uajl ^/SU^u- liiki^ olSjJi ^ Ethernet obLgji 

■^■«^: lSj^I *~4* ^y- i>' LvojI ^*-i«j Lu5Jj t PC Magazine LAN Labs <d\jZ>*j> 
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iiiLJl J^i-idl **li;T ^^r b\* iap^JU a^Ljj ,-Lft3)M j* ^\ Ij^l Sjb)f| 
. LjjS v-^l oLrLs-l ^^ SJbl ^i*. JSLiu J**: JvmJI | J* ^ 

^SL. OU t J** 5]^ 100 * |.>" ^JUl J**]| JaUj JJB iSLi J*^ JJi ^ 

^ JU- ^F M^i-i v-.j~.U- Jl c-jLijLS' 50 -u^ LiL. jJL-j ^Sj^JI oliLJl 

.AT £j> ^ai^i, cj^-U- ,_/ ojUJI (j^j^Jl <J«m ^JUI *bSll ljJu y>j tiJU 1,4 

S-r-'^ 1 t/* !j,lp 'fyrj* ^ d>^ ^-^ a*^ o* LfcJ* J**>«J <>dl tilL" ^ 

.oUUlJI >ljt J 80286 gJU-j l>j j+i\ i~£Jl 

^^^i^JI ^j-UJl it J* LSI jL&M ,y 4I*UjU ^JJI >VI ^Is^-^lj 

c^Ulj^JI ^j t!^ . lSj^-VI *I_)*-S/I JL* jJUJl dji ,y Allj>-1 Jb-I w.t ^p 
jju «. oJL* L.U J SyjiJl ^IjiSlL; *5o»Jl 5_j^>-lj LAN cjLliL^j oL^I^JIj 
66 a^jamj 486 ~JU«Jl Jj^lIu.1 Jbu (j^ill J^-iJ •**■> (J ^j/Aj ^JUJl 4p_^> it 

4i>Jb«JI olSLiJl J-i-iS <ulul Sjjtf (j* ,1,. J7..,* UJ1C- /W'jJl IJLa jJiIjj .Jj^bUu 

oULJl oJlpli ^ ^.I^j j! oVUJ'yi g^l^ jl oLSLiJI SjliJ g^ J^ui; Jp 

.pJLJl gJl*. tiki} 

Extended jt PCI ^j** J*Lj Pentium j*JI*«-j **l- J jLi^.)M oi ^jj 
LiJlS" lij IjjiS" JloLj ^J Ail VJ cSJU^- SjSCi SiU j^ui Industry Standard Architecture 
^jajJI JJLJI fjjj «Jl*JI Sji jlAi« ,^SCJj ,i~*\z* jJ- CjWI liLsoy «lj-. 
Oj>JI Jiii-. c^lS" lil i.jUll ol_^Jl ,y t»y i^SLiy- U^j^U ^JUUI J^ljdLJ 

ijvai.JJl tj^-ljpJl Jbjji :>>r~ ,>• ^ SSiJbJI oULJl oUiJU ^ _ 

^*j .^jUUJI V^l Jft-dlj ^L^ 1 Jl ^••J 5 * '^-» ;Js; r iJL . ^J-^^ 1 
oU^Uiv-^l (JU- aUj-j cjLU-1 ijj; ,y3l oULJl OpIjiJ i-LsaJI c**^! 
JfL.jJl JL-j^S - *iUI /vJL^L-*Jl oliJal ,y t5j»-! ^V <-i~^Jlj tS^iwJl 
^ yil, j'-.-i; oLihJl Jvj fli^l .i* ^i pjjj . Microsoft & Messaging API 

ccilJi Jl iiuyt . AiUJl {Ua;i jllp v- 1 ^ 1 ^\yr}^. fy& flirts jjis 
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. lOBase T UUJI > djJU-^JI ibL-Sfl J-^jJ flkJ ibL,Ml J-** 



:j|Jb-j 



RAM SjSliJI (> JJJoJI u-^llaa 

i^^-iJI l-j-IjsJI ^» Sij^JI RAM SjS'lJUl cjISLJI Jj^sj *Jx\ JUL^l-j 
tiil.,A:r...»ll 5k>«Jl if>- j^j . (Jil*-? J^Ip t*^*** V-**"^*" J^ lA> 4»UaX~<JI 

^1 RAM S/IJUl ,y c^L/ 640 &£JI Jj>* L. 5/IJJl ,J l^^ J^j J~~Jl 

i^^uiJl vr-'j** 11 RAM S J S ' 1JJ| ^M^ JJ^" f*JJ D0S f 1 ^ 1 Ul*-=~4 
»lkJl .jAJl ■>. ji^t S/lJUl ,>■ Jb>Jl ^ £^" cjLOLJI 6^ i«Ui^Jl 
g, J**JI Jiij m£1j tiiaLU-. 2,5 ^ S/IJb j^L. yi J*-i *^S- NetWare 3.X 
di^i tc-j.LjUj* 8 «-. J«jij Windows NT ^UaJl <1)1 ( jj- ^j ij$\ j\ c-jLUu-. 4 
il)l . U— l_p- ,y *^lri I 1 ** '-* JLlp ^^l*?* ^ JU>cl-I c*>-jal Microsofl JS"^ 
.LjJJ ^b-o ^Jl s/IJUl v* JLp jJ>" j^iLJl yi oliJI .j^ljSSfl olilj- (^~ 

jkildLll/iiL£LuuJI Siuu^sk 

/ol.^3.t.....>ll V"^*" t5* LAN olSLlJl J-i-lj iJiJi (i_j-< ,_p ikj^JI ojLJl 

LSJ .oliLJl j^SL. ^ iJSL-jJl JL.jJj oULJl J^lji ob-J^S" tl^ ^ly^l 

J\ c^^l UK oULJl pJJL. J r UJI ^ ju>JI J-*^; ^^i USj 
oxkL-l US' jjLJI Sy ciibjl ULS-j . ^Jl*Jl jji -^ j RAM S^IJUI -^ Ji>Jl 
jjSo SjjJJI .JLftj _ LAN olSLlJl JJui; <Ji:l JJ olj^-Jl y jLpjaJI SiUi} 
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^IjSI iSlj-» *ltj j-S'lj f\y*i jSJll • ^v*^ oU,£l«Jl ^* Sjj^- ill ij&^z+aij 
lSj&hj Pentium j] 486 £-)U*j ujj^U- ^ a~£j^ »*j *Uj xii ^ihSUj SCSI oli 

tlj 300 Jjl— j Sit jJUl.j JSSII JU. RAM S^IJLJI ^ ouLU^. 16j (c^lill 
NetWare flkJl* cDOS flbJI ^ Jjuti (.L& Jjuld ttio" c^S" lijj .jd J^S 
lijj .i/lJUl /y cJ-jU^ 32 JlwaJ ^ jSj 1 Banyan VINES jl Windows NT jf 
jjb- i5i*UJl 4*l. ^: ... ol l CjUa>wJl ^y. oIj-Ip «^i ,j-. J^\ •j»,.^.: J oi *J5JUJI 015" 

jju^. J*jij at ^ Mj t^jJI ^jiai MCA jt PCI jl EISA ^_^JI ^.^.ll 

.^SJLJJ ^Lkii!5U JjIS ^ Silt 

Ja>i1) *-jiS\ j£lj n_jbS^]| IJL» ^ £j\j* SJLp ojLxJI »Ju> »-jJtiwu iljjiS" (iSSLJLlI 

JjU»J *J tiulililVI Sjpbvxll olJjfllj ol^jJJl j^lwj . SSLiJl _,j* L^JLijIj 
jjjtxl ^yi\ oVjU«^»-11 l y>*> tJjS^j ■ If** J*! j^ ^L^'lji *i^ *j*y>}\ ol£jJJl 

. L^jLjji^Ijj »cj>»vij .y oIS'^IjI /j&*j5 (frits 1 - jl /y (l>jjl>uj <_jjL>»i]u d)_^J>ti«»*JI 

IPX o^jSjljjJL ^U JSLii LJU- |t y.-j .olSLlJl JJJiJ SJiiT ^. Jb-lj 
•^ ik-jiJl c-s-lj^Jl ^ V Jcr# V ,Jl* ^i JLitf cjS lij ^1 t TCP/IPj 
*j3 j£\ »jli*_JI jlSCiVl cS-^Ij .Digital Equipment Corporation j\ IBM ~*£jJm 
JiUjj .Jb-lj JjSyjjti JUjcu-MI aJL~JI SSLiJI y* LfeJJ Jj-^jU o^jL^Jl 

S( Jb ^IjJl ^ ( . .h-.Tllj g-JJI i>^ c-JLi" ^1 ol5LiJI JJJtJ l*&\j vr-'j^ 1 
SjbJ <*4< ajj>*w» jtajJ lolSLiJl (j-Jls-^J /»Jb> iljijl £»j .ji>Jl t-tiJI -j^i 
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.SJliU-. U** Jl>" V i-JL»*sJI jjfr olSLill oJL* ^jb-J ij\*l 



^i^yjy. >sry. j*^. ^ (U»j— Jl dl ,>■ p*jJly -vA* olJ Ul V^«*J 

,y JpLJI olSLiJI I J* Uj .WAN jt LAN »LS *UJ)f JaJ^dl Jl* UjLatl 
^ DECnetj IBM & SNA Ji, oVj^jjil U^ 1 0^5 si-*- ^lj >W*. 
jUsrf-l) SPX/IPX cfiJjjjA flJ&*J j^rjVl J* a^L- iljlji Oji i Digital 
J i . r • -c l) TCP/IP jt (Sequenced Packet Exchange/Internet Packet Exchange 
(1 _ 8) J£iJl &?. .Novell ,y (Transmission Control Protocol/Internet Protocol 

.TCP/IP *jjJl yi oUJadl oliLj v^^JUj Ujjt 



'"■* p JgL"i.T xS» g^< 



TCP I.;.,. 



Fp-pprrP-'rrp'r'F 




ipi.jj 



^* 



A //////A 



V¥V¥¥¥VVVV 



►^jlf" OIL 
Ethernet SSLi 




Ethernet jltj K 



m W" ¥ 



jhI 



(1 - 8) ipJblt 
.TCP|IP aUUiH ■/;'■•* 

SPX/ JjSjljjJl olSLiJI Jj- <y Novell JSJ£) JUi**Jl -L^JI cJm>! as) 
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JS ~* jj Novell ^a NetWare ^UiJI dtf loULiJl JL.j .ij^S l^Sj sjpli IPX 
flkJl C UJ &\ Jij .SPX/IPX JjJjljjJl JU> olSLiJl J* Sit oVUll 
l-N 'J^JjJ 1 '•** Jl Oi>^l ,^-IsaJI ,>• JOJbJl >_jJL>- Jl A7yj NetWare 
I X^ i>UJI JU;MI g.lj, Jl sju*JI JJl^JI olJb-j ^ ^ ^f ,1^ Jbs^j 
iJlit ft** J jSMl JL* SPX/IPX JjSjIjjJI ,y IPX j, — SJ1 Jbflja, . JjSjSjjJI 
LANtastic* Microsoft j Windows NTj Windows I4J Uj 4 i~~;J\ cjLSLJI J-i-iJ 

. Performance Technology ^ POWERlanj Artisoft ^y 

SPX/IPX j££,jJl n$>Vl olSLiJl oVL^Jl cj^jijj. ^ JUJI L*, 

^jj-^i ••>>*-.*• iSj*-! **jj J>-'i V)j -i»-lj3 ^ o^i '^ K^-iLLt «jjl jt ^tiU 

fUkJl -aap ^ pjJl 5ij^ JjSjJjjJI ^ IPX fj^Jl oLJj}^ ,yj 
<_JLi SPX *>JI fji *4JUjo-I JUpj .1^.1-..,, jl l|L.ji V 4^3 j 1 NetWare 
,J\ a>-U«j ^ydl oULJadl ^^oju ilsC^j .Lj^*-j jllp oIjLJI Jt~jj IPX *jjJl 
C)i i^jj^l)/! JUjJl £*Ijj jl i^JtJl j-* oliJLJI jL.j| t^Ij^ »l)j*-^« p-JuJ 
^1 Sis <>U- toU-kJl jjLw <jS3j .SPX ^jsjJI J^U- ,y l^UL, J^ 6^u 
^ij^\ t-iUoj j!S! J& <oSl IPX *j*Jl J*rf-j tl^VUll ^l^J aJI^ ^,U:, .7 

,_,*) L^J SjJuvcJl oljLJl *jj *-• i^U- cjliij «^j^ Novell ^« IPX *j>Jlj 
oULJI *jj ^StJj .Sal* Windows j\ DOS oliJaJ I4JLL1 ,^1 (cJu 512 ijJb- 
SJLtljJl iii^ojJl oli iitoiljJI <LJi»L*Jl oliCjtJl ^ Ljj i^ty>jA jJ> »j.»«.../iJI 
toKJill jJU ^Sjp ^JLp l^u^; jl^^-Vj .^UajVI Jbjl IfiS iJJIj JulSUl 
^ J^I J5Ci, J-* J$ SPX/IPX l^jJjijjj ->-*J J^ Novell tfytJl J*-: 

JjSyjji J«.nt..J Microsoft y^-i ol^s^ cJlS 1994 ^UJl j^ljt ,_^>- 
JjSjJjjJl i)l ,^jj -LAN ol%lf Cxi ^W J^jV NetBIOS ^pjl. olSLS 
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& J& L. J^^o" V NetBIOS f jj b\ VJ tS^Ju^l olSLiJI <> gj-. NetBIOS 
c^w.1 i*s-sJly .LAN «LilJ U^ IjlJi ^>W ^i Vr^l j^ ol^UJl 
Windows »lfc)l ^ iSLsJI oljjOllj Windows NT fllfcJI ^ s^SlI oljlJw)M 
J*«j . ^L-Vl ol£jJl d£yjj£ Nove11 a" IPX *_r?^ Microsoft JLiU J*jc-J 
ju« ^L LS -jSCJj tO~r J^i W TCP/IP JjSjJjjJI £• Microsoft 0U0 
jtf, t U^JI olSLiJI J TCP/IP JjJjIjjJI ,y ^ Jlii IPX JjSjJjjJl c JJU 

.4JL0 ^isVl JjS'jJjjJI Microsoft SS^-i c^^i 

f-L»jJl Sjljj ^jji" *^i«i« V*y ^A** 3 ^ a*" 'jW* 1 TCP/IP Jj^jjj^I 
*4jLL. iJlTj Oj> Jij .^iLtaJl ^ i---lj*Jl .-iVT Ja^J (DOD) UjM\ 
^ JL-LS i*,,,*^. (DARPA) pLiJJl SjljjJ 5*bJl V^l «j.jJ*uJI l^Uu^I 

j-J TCP/IP J^jjJli cSPX/IPX JjSjJjjJI £• JUJI Li - ., .ij^J WAN SSlJi 
.JLojVI ihL.j^»j (»5o>cJL) <».«.^i.»-H oV^jjjjJl {ja if-jA^A Jj lJb-lj ^jSjjjjj 
gljit /jj, oVUI Jijjd f .w* TCP/IP JjS^jjJI (SPX/IPX J li^U ^j 

ijjy .«LiJl JLip ^ SJj^Jl ^ypy TCP/IP JjS'jIjjJI ,y IP *j>Jl ^JU, 
♦>JI £. JUJI LSj .lf.!*u-lj oUUl JL-jV pJLdl iJl IPj IPX :>Uj>Jl 

i*^. ^ij IJbr *k--j iUJli iJL*j .CjULJI (^JL; OL-,* IP »-j*«Jl j»-Jal..a V 1 IPX 

U- SSLiJU aJWjJI cS%*J>\ ^i j-Sl oULj J3" J~>- ^ «Gj.aS ^ IP pj>JU 
ii*j jl^l ^1 _ CuL 65,535 ^ IP i.jj j^«- Jm»j Ol ^£~ j • _^\ V^i Ji*«i 
A^-Iji ,Js> gjA ijju ^J iilJ_p iMJl J2J *Jtj II*j .IPX i.jjl ( »j> t >- ,y S^ 

yj; l^t US tiUjJl oL._^U. oL.Jbi zjfj IP ^.j^Jl i_JLcu TCP ^jj\ *ja 
Ji- ^>Vl TCP^P oL-oiJl JJ fJ Sj .IP ,j^J| Ifjj jii ^| ^JLaJl iJU^ 
fr j>J] 145U.J .TCP ^1 Jl oUUl JU 1^-Lii. ^_^ iSMTPj Telnetj FTP 
JJ .y TCP ,j*Jl J— iJ i NetWare ^IkJl oliLJl ^ |jb- 5Ui J.,-> .11 SPX 

jit ot^j y^u-M by*jj U^L,oa oM tcp/ip Jx^Ji ^s oi.a,.u.Tli jji^ 



211 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



3JLP JL.jJ *1\£j.\, jJalJl ,y>JL. ^>jlJ J^U ja SJUAJl TCP *j»JI ,^^1^ 
{}J\ jJLp jJcu . jLU)ll ^1 iij^-^JI p^ll JS" {Ob-.L. IjUJll ojU&l *Lit p_,l| -^ 
^JG i<jUL4 «_^. NetWare /»lkJl ^*^j .<JL<jVl r-L>J i>-jJJ I5ij jU»Vl ^ 

.IPX j\ SPX ,y ^j (NCP jT) NetWare 

aJj-J ^ SPX/IPX JjSjljjJU V-Jl{ TCP/IP JjSjJjjJU j^S/l JUUftlj 
t Internet aSLsJIj . i«U aSL2 ^ jLJL>»i*JI jJ> i... : .»li^Jl /j* ^^ J*-i j^l*> 
JjJjJjjJI J»LiJ Jli. J*tf! ^* cj^.l>. ^51. «^J ^1^ LJU- j*^ ^ill 
^JJI SPX/IPX JjS'jIjjjll IWUj .«ila*JI ^-J^lj olSLill ,y TCP/IP 

iSLS, ^ SJU* JS" JLp k^>uj . Co 32 ,y ■jjjUjJI ,y SJby JLL ^1p TCP/IP 
.L~*y <j\ <y oL-jdl pjZi ,yv~i>j Jby CjI^ L$J Oj£j ol TCP/IP 

U^-lijji JLp ^1 TCP/IPj SPX/IPX -jJ^jjJ! JL* hu^J\ ij&\ .Jlaj 
jt LAN olSLiJJ V-Li oLi^.1^. y. SPX/IPX J>S>\jjJl iLJLp, .UjjIv-j 
3yj*j **i_r* oVUfljl •Jf^« ^j-*"_)*Jlj Aj^aifciJI l-> j >jIj»JI Jjuc—J ^1 WAN 
^ fcjLsJl >— -"Lp^ 1 **^ ^.J J-^ 1 <VjW S> TCP/IP J^jJjjJIj .l^j 

. <yij>.:»ll iJ^J^llj L>-li^l old iVlj^JI tul^LlJl 

OS/2 jl Windows^ DOS ^IIUI jLt; iLsoi^i Vr-'j 3 " - 1 "* J*«s-J *^ ^b 
r lkJL fljxNI JU J^Vl ^i tLAN BLiJl ^J oij^L- Vr- 1 ^ **^ 
Ji. lolfp sop iUi*.|j .ciL-VUul djSjijj* SPX/IPX JjJjijjJIj NetWare 
•j»*» likJi^. ,y c-^-lj^l £-0 J4*-i SPX/IPX djSyjj^\ tMicrosoftj Artisoft 
iljjo i^Jlj Jlfc-Jl oiJ^I J 1 * SPX/IPX J^jljjJl JUi« Nj .!JL>.|j iSLi 
jT LAN XSLiJl ^i TCP/IP J^j^JI !»j v^J 1 <>* J*- 1 ^>b ^J ^ ^ 
NetWare^ NetWare NFS ^Ikll l|^ ,>• cJ^ !^> Novell X^i. pMSj .WAN 
.IPX Jj5>jjJI ^ i£>-l Vc-'j^J ck^^" ^ C" J * i ^ 1 ^ :,U * % & M SAA 

0L5CU ^.JlUj SPX/IPX 0L.JW- -jj-^J ^1 Novell «_^ cJl* Jij 
o^Jj Oj^ Novell ja SPX/IPX JjJjljjJI ,►»* it uj^ t>j .Slj^Ul ijL^I 
tiii^^ cjIj-JJ SJUj oUjJj iL* ***Jb" TCP/IP d^yjj&i ^^1 i*-^ 
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.5JU.UJI J* J^>JJ JUtfl 4J* ^ yjyu ot TCP/IP J^j^Jl 

.3^- *lUu\ J<T -Lj JLp tfjji „» i^iU jSSMl TCP/IP Jj^jIjjJI Sj-j 

at ^Ml Jui i TCP/IP JA»W A- J*^ L. tf^ jjl ,J lijj .TCP/IP 
.LJU ^ -^j cSjSSO TCP/IP JjSyjJ\ J&j .1^ ^ fjfc- i5>t iT^i 

JJbS - ^ Ljli-i; ,yll oLr-ljJl cJtf lijj -^1 Jj ^" t/H l** ^W-* 1 ^ 1 <**-* 
jji*. ^ "tfj .tiL-ljly y' Uj- <^& Of dU* 'us^ 1 ^A^-Lrt £* J*"" ^ 
uJk: olSLiJI Sjlil ol.pt ^^ju /jSCJj t *Ljc-j ^JUI d£yjji\ <1)Uj ^LiJaiJl 

J^JI -^ j^l tODIj NDIS Ji* ioIS^IJI J^lJb" otfllaJ L^L2i\ olL^I^Jl 

,U**«j J^*j ^-^ (2 _ 8) j£>iJl T^y. • hj*" 1 *' '•-■•• ^ I*" ' J>-lj ( _f flJ *"-'* 
jLij jlj* i>-i ^J iSLiJl tiiJb ju* £ls»*i-i . i^JtJl ^ I J^^J^ { j-^ ^ ^A^Syjjt 

JLjO-Ij itlliwJI iiU-.l _p- Uatf JJ J»jj ill! ^Sj ^\ SjijlJI p-«ljJl ii»ll* iili* 

.J5LUI J5 



50* ^ jJliiLj Ijll-j .J.L.SII .I* Ujl^ tULSCw ^1 J-Juidl i*ii;I 

.Novell ,-^ NetWare -IfeM t c^. 



Novell ,y NetWare ^IkJI tc-jj-^J oLJLj> 



NetWare ^Ualll £ttU ■ 

i'ilj Orem ^i SM^l ^i^ ^ ^yJU ^J^ i-j^ ^y 1982 (.Ull ^ 

{/> djj^i byn*j*Aj Craig Burtonj Judith Clarkej Ray Noorda <y J5 jJb- tUtah 
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CitlulaJJIj Jf».Jjll JjJ»J 




Jy- ODIalLu* v| 




JUiUJI OjU 
LANo^ 




(2 - 8) J4&11 



^ L^iJl i---lj»Jl olSLi Up ^r^- U ^Jj Superset ^a tf^ 



214 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



tiiliJI ^yljiVl gt J ^L.1 j£ij I^a ilASjS, illjtf (Kji-JU Sij .Jjfc^Jl 
jJu fjJ>_y> ^ -fy Lila cJS Novell JSj-S j^CJj iCorvus Systems Ji. 

Ray Noorda J* OjU;.^ OjjJj—JI l)IS" /^-j i-w«Jl olijVl <JtA>-j 
ujIjlaS/I J} jkJ Novell &jJi f\h\ Jl -u*-" Noorda J^lj ii>oj~» ^Ljt JjAkjJ 

«jv»I Jjj .*j&aJ(_j JLiUaJI oljiVlj oLj^ljJl Jbjji i5l*l<Jlj t/jJUJI «JL*JI 

■^jjS* *~jt ,>• jiSl f Jmj j*j JiSfl JU> &>ls)i «^«j J {fi\ NetWare flkll 

.LAN SSLi 400,000 ja jd J ,j^>»Ji 

J juSj fl& JiJ-* 1 : **-'l :a, J i>^lj Novell A^j-i ijj^ul^l C-JlS" LJlki 
i—JjjUkJI J-»jJI Jxj*^« fLlo)/ ,j£*J U ^5^" f^O '*Vf *' d 'J '"V 1 !" "— ''j?"H f**3l 

ab»JI J^- iil>-a U^J '"^W-'jJ ^fr* o - ' -- ^' (-** Novell SS^J* ^r~j . aLJuIJ 

. J^JI jlfib-V (Jlj /ji J} IBM lSj£ \^y- ^\) KS^kjJlJ) Vs^ljS-l Novell 
. iwJluJl ,y f^j jJUJ ,_^-j tyrjU- «^i f-LU)/ Ijj/a U^»- cJJb t ^-SUlL Jj 
t^Jil ,_^iJl jjU; Sjk^ (ikuiJl NetWare iJiiU J SJbu^Jl If^LJi J&ttj 

olSLl J-i-iJ 4*&V *JU. Ujjl NetWare *1&JI oU^~« SiiU c**vij Jij 

tfjLJLJl jJUa] olSLilJ JjJB flfei c-fcjfi ^dl JjSfl CjjJl Novell cJlS" JiiJ _ 

Jp SjJLill NetWare ^IkJl jbjja abJl SJ^tt-l ^»J Sj~-JI Novell *Sji. ojl* „ 
5SLi .J^t 100 ,>* jSStj lilCill jj. Lils^. Li^ 30 ^ JS\ ^ J^Jl 

flkll l^.JUb vj 5 ^ 1 Jl 2^* tr^l cj\Sj£l\ .LdL Novell ^^ oJi>. _ 
oUUl i.^L- fUiJI IJu j^u .(SFT) JU^VL ^UJl sj^ jjjJI NetWare 
AipUi*j ^^211 SjjT^. ii^ ilopjj (TTS) o^UJl ^a f Ua olj^ Aiwij 
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y&~* ij^ Lwu* L*j^j^j • (OPT) ^lS-JI J^jjjjJI *j& Novell KjJi c**Ji _ 
jj> JsjIjJI Novell -_^JU i NetWare flkJl oUjl^ ^-^J irjVjSyjjJl ^e- 

(ELS) Jp-Jdl tsji~. (LUJ NetWare oUi. ojjj 1 1991 ^.UJI Jsljl L5 *»- 

LK Libi^. TjbJb*- Uxru _^J>I SJi* JUj cUjJLvjIj 4 ELS NetWare /.IkJl ^-bJj *Sj^\ 
Personal /»lkJL Lite flkJI JLljl,! 1993 fbJl ,y pJ Jij .NetWare Lite ^pJL. 
aSjUl. ^sjj Windows j\ DOS >lkJl « J**! «ij.A»- oLSwi s^i. y>j 4 NetWare 

. JdJ _ jlJI Hijaj oUjUUIj oULJI 

i Advanced NetWare 286 ^.L liL. 4-»jj*Jl 4 NetWare 2.X ^Ikll ^Jb 

JaMi «»^>-jjJl oUJL^j ((^"^ Jl> *^ fJl^~* 100) (»U*>-Vl ik^yuJI olSC-lJl 

Novell ji«j (J 4JUII J_ji»- 0U2LJI uiMI ^i ^ji jlj*i*-l ^ **J[jj .iiwJl 

. s^JSL. NetWare 2.X ^ 1&JI aLJL. ^Jtf 

^j-i ijjJ 4 NetWare 386 p-L liL. ojywJl 4 NetWare 3.X flkJl £.j 
^J 3iU>\ 4olSLiJl jW" *L.l*JI olLJdl »U ijj^iJI JUfluJlj S*Us«ll Novell 
NetWare 2.X dUUiiJl iijLiij . NetWare j.lkU SiLJl oljlJL^I olj-. JS J*Ji 
t^JU-^Jl iIj-JI Jj-. £•) *bVl 4JUI ^jiJl iL^J Ji* olj^ NetWare 3.Xj 

NetWare flfeli oIjIjUpJS i^y-Ml ol^-Jlj NetWare 4.X ,lk)l Ji»y 
cjUSJJ Ji*. dl o-J ^sJI oLlL^v)ll ^jj .iS>il! Sftkii 4 Unix J^idl flliJ 
.jj-J j^J JJaiJ Novell a^Jj D^« 4.kHi Sk* j^- J\y>- &J& NetWare ^IkJl 
■y oIUj A»i^ LiilSLiJ JU-waJI oli^JI ,y Ul* NetWare 4.X f LkJl ,>aO) 

. aJj jdl ajJbJl J_p- S_ r i£*JI tnUiLJl 

J\ Jjv»j>JI ^ Sjl>- a**-. LjJj l#»lJL*t ^al iJ*- #>S ^ Novell aS^Jj 
■y *_jj NetWare fUUl a~.SU- -j» jJ^I OV W ^ yVl ll*j ..JUaSM .Ia 
.4L>ISouJI oUruJIj p-c-jJl ^jJLS SU»Ij*j Novell Auk* ^ill J*^ll 
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Personal NetWare fUiUI 

i.jj jfi .Personal NetWare fUadl *t*»^al\ (t-^l »l*iiu^.l ■_,- / til -J 
Novell (.IkJl ■>. ^j^S' jk LjjSl JJuiJ ^ :bl l^,«..,.; dUSCo aSLaU oL^.1^ 
,y DOS ^tkJI ^* Ijl^- J**. Jiuj j^. a;1 Uil vJ^u b\ ^^ ^_, tDOS 7 
jdJ _ jlJI olSLl JJJSJ f Ibi y> Personal NetWare flkJlj . IBM ^ jt Microsoft 

«SI_pl ^ jAj t isAv»*«-Jl oUiLJI oli NetWare »ULJ| oljlJUo^ _«»v» s-L«l?jl 
jL=pI cihSLj 4iT ,>• ^L.j .NetWare 4.01 IajJ\ ^4 «Ui~JI oL^l^lS 1 ^L 
. ilj^S^ ^ ^t L^iu ^-Ji i NetWare Lite fUidJ uiliJI Personal NetWare ^U-dl 

i^Sf ^ j*j •tjJjVl i>-jJJl (>• «^jIj-*j Personal NetWare »UkJl <^j 
.iSliJl jjp ^LulkJlj CD-ROM olil^-Jlj oliLJI XjILa ,^-S v ^l>. 
TokenRingj Ethernet olSLiJl al^ -y jl_"i» ^i «^ »UiJ| IJL* J^*, iULpj 
Jj>~«i (M^a i^U^Jl) J^jJI apj*^. t y (j^w ,^V 4^-j^vjj fyoj .ARCnetj 

Jdl *J*I a~JL. -y. Personal NetWare »lkJI ^j L^.1 SNMP JjSjJjjJI JU*iJ 

.JdJ _ 

a->-L.^I Personal NetWare ^UkJI dJUu,. i*j^I NetWare Lite »lkJJ li^Uj 
,ybj) Personal NetWare ^UiJl j^JiL. i.^^ ^j • t >^L»lS' Vri ^rW^J 
^jj DOS 7 JJLSsIl flfcj ^J S^IJUI Sjb} ^ ^ Jfajj ^J| (SERVER.EXE 
oLj^l^JI ^ifaiJj . LLJI ijSUJl J cAjjLS 40 ^Ij*. U» L. pJiJl s/li J* 

•j^lkJU Iftl*, .^UJI ^^ i NetWare 3.X ^IkJl ^ ^. J^^JU U«i«JI 
o^Iju" Personal NetWare ^likJl ^-^i c -jj-JLJl Windows NT, Windows 95 

.DOSj Windows o?*^^ ">j^ 

Uf« !5l2i~< U^iu cijJl (j-i ^ j* Personal NetWare fUkJl tjUai^lj 

. Novell y, DOS 7 J-Widl ^ IkJ Ji^- olSLi JL-jJij 
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NetWare 2.X jill&JI 

y. _^Vl *j»Jl NetWare 2.X ^IkJl cjbO 0JKJ1 oLJUiJl y-ljl y 
NetWare flfeJl ^Qj i^JjJ j^ji dijJL. 500 ^JUlj £^J| Novell tf^ J^jl. 
SS'jJi cJjjI 1994 ^Ul yj 4 Lu p_,jtfj| J-Juidl fUiJ jjUJ 1992 ^U .pUJl 3.X 
cjI^Lp iibh Jljj V -JT Uj -jSCJj . jL,Jb;J! ^ilJI ^JLaJ 2.X plkJI ^yjs Novell 
j»jl>o .jU^L La 43-^L t( JUI Jjs- NetWare 2.X filial oU; •y o^SlI 
j^S {M^~* 100 JJ J^u ydl j^joJl ik-jsJI olSLiJl NetWare 2.X f lkJl 
j-"l y>J cc-jLilij* 255 ^J Lj-k^s- J^sj oUL. oliU « J*jJ| «c£Ujj . ,_yMiit 
«_,* OjLUJ> 32 4jUJ Jlijl dJLSUj <. Lyu ^j . ola^kJl oki ^^ LSIp ^^J 
cjIjj- NetWare 2.X flkdJ SFT jl ju*)II >, j^ . j^Ij ^iJL. JJ £_^J| oUUI 

. olSLiJl V.KJ i>* ^iji l*"* 'ty^' i»*Ui«j jfjill *iJj* r^* s\J&[ 

cuLo^ j>_,jj ^aJL^ ._~-l,^JI Jb-t J*ju t NetWare 2.X *lkJl Jk ^j 

. *£jtJl Jj»- SJLjo 4pLi> oUiL i|JLp| oUviljJl i^JLi «~3j . ipUaJlj CjUJLJI 

cjM^S'jPjjJI y\p aSLaJI y JlJl i5j» cj^Uaj'l £*>■ Novell iS^S, a — jj" 
oliLiJl JLvojI JjSjjJj* yj i IPX J^j^l Jibj .1^ *v»UJl SPXj IPX 
y aJUUI J~JI oUo»w jvlj, jl/j piLJI w oUUI i NetWare flkJU jj^}\ 
t-itWI « oULJl Jj»Lxj SiU IPX JjS'jJj^I ^jij . aSLzM iiJbWj JU* 
y >yJl NetBIOS JjSjSjjJ] sUUx. £*l^ £. Uij J«u *l£Jj i NetWare 
«j litliLJl JaLs ^1 t^LjlkJl _ ;Ulvx« #jj Jv»j g-'ljr'l /"J NetWare *lkJl 
**Ja*JI j^lj jl ,y 4xl&mjt 4Pj+j*ui {}& SjLp SPX JjSjJjjJlj . JUalVl oLvSJu 
0jf^«vll »JL«dl ^ UlJb-1 iLiUcp[ i_iSltj JUjiI^iI »^jS ^Ij IPX Jy 

aslji »ilj jSLij PC Magazine LAN Labs ol^jii^Jl y "-jjI^JI ■^ J _^tt -^ 

iwJJalj ,?j>-ij*Jl ^^^ai^lJI c-»^iUJI olijJad L-jJLj SPX/IPX JjS'jjj^JI 
Lllp Aval _ Sj-i-^ ,U^ y eil* oULJI 4jv»»~iJl iw.^l_j>Jl y SLLJl uliULJaJI 

^ J^i! J5^ S^JwJl J^3I J* ^ SPX/IPX JjSjIjjJI f^> .bL 512 ^1 
Windows NT_, Banyan ^ VINES Ji. i-ibJl Jji^JI Uut y JfcJl oMjSjijji 
Ji* 4 _^I S^ J**^J ,yJl »lfrJI y oU^uJl »I* jjj^j .Microsoft ^a 
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.^^•1 LAN 3Cj LAN olSLi ^ oNUlM 

;UUi* JL. i~ju> oliJad NetBIOS JjS'jJjjJl cjU Ji>- ^Jj r-b>«j c-^ lijj 
JjSjjjjJJ API J>-lJJ jjj: Novell iSjJ. 0i» c3270 VU)" V^Ip^ <-»l>*Jl 
^ «NetBIOS» iJKJI JUiJ ij>- y> 4*i" Uj .jl*- jsCiu J*^ SPX/IPX 
J-»>^ DOS j-UiJI (.^SJ NetBIOS oL.0^- ^JJ ^b»^ ^AJI .^^JiJl •j^UJl 

JjMjb- JL*lJ J^ SjJtfJl SPX/IPX i}jSyjjJ\ Ja*i C^AjjLZ 40 <u«. £,U^ 

NetWare 2.X flkJI it Lw, .NetBIOS JjSjljjJL ^UJI (API) v^l ^1^1 
l^iil^ tfjUL. I^SUj M <SLiJl ^ J^JI olk^. Oji JdJ _ Jdl JJuU *lkj ^.J 

isj rjZSj . oljLkJI ^* JuJjJI j»jl3j jli»_« iUs- *l& NetWare pUaJl -j , ./■■% 

Jjuuj .^ysU^ijII oil* ^ jl ^»-lj (j^aii-i ^ iPjA^jJI i_aJuj (1)1 ,jSv*J t*..JaJLi 

Lfci gylc-j ^ill oliSM jb-j {.LSlI ^^> ^IjJuJl gjlrt.... idlJi Jl 4iU>L. 
Ja»o jjj*JI cjUK] 5jjjJJI iu^A-aJl olj»JcJlj . SSLiJI ^1 J_p- jdl d)_^.jii»i^J| 

^jJ^jj pLiJj JULp d ^ NetWare ^ SjLj»J1 »Uid .jl^I i^Jlj 
(»-^L) J^ ^ < jjZj>-ja}\ ^aJJ^l^, Jlj Jj2>J|j oU,j*>mJI tJyJ ,_^Jl oULJl 

iK-Ljl nJL^l ^^ Novell tf^S ojl^-j1 tli^V ,-piL, U^j .iSLiJl ^IjxJ i^. 

. NetWare Naming Service /.IkJl ,y 

i-isoj ^U^ ^i NetWare 286 flfel) ^1 iuJI 6_,Si jJ l( .Lc JSLlu 

Brightwork Development ,y PS-Print (j^-^L) ^UJI t j r -»«j «l^ ^.U.->J iJL>JI 
SjJill jji^j v>-Ui)ll (j;-^ olSLiJl ^j ^UaJI sapL^ (Intel ^ LANSpoolj 
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ijail ^kuJ i*$* iLiJui jiy Novell 'aS'jJI -j&j iLJjj^J} Iju^ NetWare »UaJl 
SJjL. i.J»- ^Jj i.jiiJl sJLaj .I^JUjc^I ^j^Vl oUyJl ^ ^JjjX&Vl JbjJl 
^ J**; j^U^ -j* »jL* ,y>j (Message Handling Service jU«s>-l) HMS jl JlL. ^Jl 

^ ^Ull f lkJl Novell •>. NetWare 2.X flkli b\X 1989 f Ul cJu^l. iUJj 

ic-j-rf J* Jywyj&ll l_»ljl»Ml LL tTjlJj UjOj . CjliwtJ! (Ui-iJ) i-JiJl 4Jjllt <JL«JS 

.NetWare 386 y» Jjuj^- l>^u Novell iS^ Ojdv»f i«jL> *UiJj NetWare 
L5V ait ^1 Intel ja 80486j 80386 oUJUJl SU» ,y NetWare 386 ^ IkJI ,iJt..,. 
^jju ^ Im uiiUsIl NetWare 2.Xj NetWare 386 f IfcJi oLiL. ^k-Jj . Jb- 

.NetWare *lkJl oUaJL. «£»*►. ^\ Jj-^ll 

NetWare 3.X jiUaill 

•LU)I Iji i*oi~ IpL*JI NetWare 3.X ^lk)i J^U- ,y Novell tf^ ■>_,>" 
i_^j x* ttLsj Vj W g^ NetWare 3.X f UfcJ|j . piLJI /JUs— Jl oli-L; 
NetWare 3.X »lkJI .£j>«sll £~» o* *fcl* ji* 11, >ji ^ <*!?** 'i^ 1 *' J^ 

jjsll ij*^ ^jj • aJLfc-JI Vij^ 1 f^La-l C?*^ t* tf ^-^ 20 ^ 
RAM S^IJJI Jl J^jJI ciljai 5aLj jl l-oSJI tf-iJl ,/ {rk^J ^ iJJ^JL 
^ cjiinJl ^ ,>•-» • NetWare 3.X f lkJl U^. ^1 ^lyVl ji^J &\*-ij 

SjS-IJUl ^^iJ ^jWl JJ >T ^i^i -J^" ^>-J -NetWare 3.X f UidJ iJfcJl 
.(c-liUu* 1,000 = CjLUu* 1) c-iLUuP 4 iiJUl RAM 

j^uij ch 32 , U-i J** olSLiJJ JJutl f UiS ^* NetWare 3.X f lfcM 

220 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.IkJl wLSafl lib -Intel & Pentium _, 80486 _, 80386 ol~Jl~JI f aJL^V 
JULd Sj >iJl aJ|>. ^ Jut-* <# 'Pentium _,t 486 gJUJl >_*-j NetWare 3.X 
i/^JI *>Jl~Jl w^l sjb-yi SjjaJI ^ j-ljMl ,y Wi*> <J>t ^0m 
^ ^u^ ^ y U*tfll t^JI C^« NetWare 3.X f UbII Jifa*, .(CPU 
4*3, .NetWare 2.X flfcJI o- W*JJ </" u^eLr-u E^'/J 9 ^ 1 ^^ 
c-UjJ 1) c-UjJ 32 ,y ^ ^ S«- 0* ^'j "^ 3U ' ^ lJ ^- 
j^'clSLi JU^t £• J*^ 1 NetWare 3.X f UkJI ^le-* c(oiblV 1,000,000 = 
oliL ifcW ,j£~> oUlj- SJ^ <> OiJ^ 1 -^^ t^" ^ «^*t> -^^i*^ 

j Jji f Ji^ 100 & yv-il J~ SlusJl NetWare 2X f IkJI *jJ o-J ,J 
250 ifebul Jd* J# NetWare 3X f lkJl £~^ .*j*-j 1*1 ^jsi. *-SLi 1,000 
100 SjaUI oUUdl Jb-t v-Jki lijj .^1 J^ c ^ «-il* 100,000 j U4Aj«* 
oLiLy ^-jlfiJIj SaJ-iJI oUUI JjlJbr j^l^ Js.) *-«: cJ,!! <> cjsi- uOL. 
oLL* j£« C UJI c >- -; j^J^JI NetWare 286 flkJl 0^» (olV—Jlj oU-l-sJl 
250 ilCy i NetWare 3X flfcll ^ 1*1 . j-kll dUS Jl (JAi-JJ fc-lj> J^j 
VU— Novell 5S"jJi c-f/ Jij .is«5U <*-.♦&£. g^jJI tr* J*^ f-A*^— 



.us-: 



c^ Uiui . tl»Jl JJL-j ««*^ *%> ^i NetWare 3.X f Ufc]l £j*& jfa 
i JJcisil r U» JJut; oJjU-j Sfj-^i. jjUl ,y Jtu-Jl Ji&Jl oljJl i<;^l ^ 
The network cable is not connected to JyS iiLlJI ,_^p JJUj ^j« f UiJl v-jL^s*-! 
llJb- a>^!j aJL-j .i*j .ivj-^ Jj^j- ^ * s ^ t Ji^* ^ t the computer 
4il yJJLi i^U- SlL-j NetWare 23X ^Ikll oLj^ Jb-t J-jt ^y-l lj* i>j 
m A.....M oILp«JI i^JU-l cy JSmJI oUUl pj ^. tpl~pl ^ ba* p-ls-j 
iuLT &■ sjlp- <Ii-T «JL* .ybJI *L^ji\ ,> taia oj^-j 2<jJI aL^j o^> L.-u*.j 
. *JL»p ^ jVJl J^ WLUI jdJU SJt*L--j NetWare 3.X ^ Ibill f LJ 

ajL^JI ^ jJaJl :iU>JI f>Uii ^ os~~>^ NetWare 3X flkll Ct^^i 
*Ltj Jii>Jj .(encrypted backup) jLtJl ^L^-Vl ^-Jlj (security auditing) 



221 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J* Ijkr ^1 i.U*J| oljj-tf ( jl ? ^J jjjudJ jjtf jjp j^, u^Jl J jjjdl 
*LJ»U>.| *S^iJI ^ oliLJl NetWare flfeJI ^ Uju* cdUS Jl »U*J .**UI 
JUi pJUl Jl 3y>5 I*.** UjjiiJ dU ^j 4j l^ J^Lti OjiJ, oUUl JiJ 

NLMs Qta-^dl 

NetWare Loadable jL^>-l)NLMs jt Jt^slJ &UJI NetWare flfcjl oUjL 
pjiL. jj*-^ J** (Novell *Sj£ jf- cASji. I* -Ja! L. UU) oliJaJ ^ (Modules 
micro [£^~h •« • » • />"^ \ olilkj olJL^. Jt« 5k--j jy.*!^ &»5l »Ju» ■j^^a.t'j . oULJl 
S_^>-1 jl Jj^sSCNl JOjJl oLIj^j SNA Jt. ii^Jl* ,^Jj 5jl2*ji cjI>«£l«j c channel 
AfjA^j> 4j>-boJ_j liU^JIj tolSCJtJl SjIjJ inl^ijij tSSljLiJ J>L^>-VI »LujJl 
aSC-JLJI J l^^uJA cJTi\ JIjuJ ^^1 JLM NLMs oUjhull ^ij .J**JI 
cjL..5L5j Jj^^Wl Jb^ »uIj|^»5j SNA oLl J -*S' ONl L$Ju*s~j JiS ^1 

ijju J J*jJ l^ t iJllt^l jy Ijj-S" IjJi Ja*J NLMs ol. .jk-JI 61 ^jj 
_5JL. ib> J Jli* J-**- lijj .oliUl p*L> j^ 1 ^ «-^»^ a-* </j *M 
jj^^l olSLiJl o^ULi; J) .l*JU tij^ ^1 ^JjUi^l ^^ ^~^l, toliJLJl 

&|_yl <j>i tiiLiJLS' iliU»« 4jM»*»*i v_~J^>- J*»u ii«9- i«>i* L»U J VUjC^.1 

oLIj-. JU*a-l dUlS^ Jbj J~JI ^p oliLJl inUiL. Jb-t ijiji 131 c«lA- 
cdJJi Jl aUl .(SSLill J *1*— oVl Jp &.UJI oUa^JI ^ U^j SNA 
f L& sljJ Jl J^l NLM l*j£c* c? k«J tdJJi Jl f l«-Jl &J»\ c^-bs-l 1*1 
pil, cJJjJ Jl ^i>" LgJ^ft tNLM fcjkJl cJU«J lib -NetWare 3.X J-iidl 

.oliLJl 



^UUJI cjL.J*. V 1 ^ f^ 1 'b^ ^^' S -W 1 NLM ^^-t^ 1 * 31 C^" 

cj^U- J*-e tdDi Jl au>ii .»^JI J (^ (#T v'^J J** !1«- ^ 
*U11j NLMs oL.^iiJl J^»o- ^JuiJ £^5. U^ tr aUl Jj-JjS 1 ili^ ji 
^U^jJ Aconsole ^Jb" NLM fcjlfc- j^'j .UlS (^^L; (^iU^llj l^L*^ 
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i_ijjL,o ^ 4P-LUI rX^t <—a*0j t—iSllij 4pUaJI CjL«JL>J NLM I»jJaX* ijjl 

aJlm-oJI J-ojJI ol.la» ».; *J_jv»j>*Jl oliolUI *-*Jtf LgJl US' tULpJulj ipUall *l^< 

.l;L.lj oO^ jiSrSlI £»UJI J> j^^Jl Sjj-S" **U» JU*L 

Novell 5S'_ r J* c~«U t*iUI ,J\ NLM i.^lai« iiU^l ,j* ,/xi ^i «jlJ 
jjj-i Ijip U ^ya^J, i|t *uj ^JUl (Secure Console) <J ,j«J j£JI Llo- jL>- J,...^ 

(Workgroup Manager classification) J**JI ipj+*u> ji£» iJ l^o j ^ jjJuJl J** 

Oj.t.ft II CjljLlal I^nU-i (5 Jill L ya>^tjJ iy~*J\ «JLa jijj t L^w^l j— i«J U5j . !JjJL>Jl 

j^j^^aJl Uil NetWare 3.X *UaJl **Jb iiiLx« NLMs oU_jkL« i_>»-j>jj 
.Unix flkJl (JU ^ JLwis-Vl ^Li oliLJI pJJU g-lij, ^*j iNFS ^^Jl 
aLUII jij^UI vr-I^J J-^ l**a NetWare flkJl JUL* nilJi Jl iiUVL 
NFS p-*L;jJl J*-i>j ^yJI oUiLJl l)15^Lj .<uiJL. ,_,! *iL*^»» oUi^ 
Vs*"'j'\» ^j^Sl^Jl Vf'-J'" <>■ •i'Li^l uii*" (jij^UJJ NLMs ol«,jlai*Jlj 

. <JUoVl L^'Uj^" ^i Unix J-i-idl »l& 

NetWare fUaiil &a^l 

oljjit a^**- l^Jlp \£y*£ %j* Uoljil ifcitviJl NetWare 3.X *UaJI aJU- ^.^tS 

<UJL! #j^ij *~SCj iWatcom *^i C iiJJl -1*1 jj *jrjS* £-• tA^lS Network Compiler) 
Jjj^j t NetWare API a~£ij i Express C _£a«Jlj t Btrieve £-«IjjJJ *r^"J *^ 
f-LiJ)f oljiVl oI» JUjcl-I ij^.j^Jl OISC^jj . (windowing debugger) t$iil^ JI* 
J_^.jJJ OS/2 j\ Windows j\ DOS ^IkJl J-jcl-J J^p olk»«J ij^lj oUL* 

C Network Compiler/ frjui\ Novell a - ^ ijj; tNLMs oL.jiiiJl ►LiJ^j 
80386 nJUuJJ U^wi>- rt,,,*.. /! * aiSJj 4(_jiUJI ^^-jX«jI i_«sUij 1 ^ju ^ «, .^i"; (_gJUl 386 
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jii oLw»l^ Novell J+JJ <«JLa •j^^jijl ^ ^\ 4*L*)/L .NLMs oUjIaiJlj 

(NetWare fUfcll SJL*JI islj*-)ll cjUUj^Ij (NetWare Streams) NetWare (.LkJl 

JU AT&T 5S>a -Oik; ^ JJI j,—)!! ^ ji Jlj . Remote Procedural Calls) NetWare 

.Unix J-i-iJi *UaJ ,y J>lji. »l$* oJLp iJjl> (ji l$s2jjl» 

015 i NetWare 3.X *UaJI SljJ ^i Jjv^l ^».Ut-^ ■jjj^^Jl J\ Ujj 

£. U»^ ^"L (NetWare ^UiJl Jjuij Lu,) NetWare Theory of Operations i_jk53l 

J**JI jjb ,y ^jj^kJl jji«J NetWare Programmer's Workbench oL^.I_,JI i.jj 

■^. JbjJl OjjjJj .jviUJI t-Vjp ^1 (/PJJ Ji tla>- yu/>T it il-s- i»ljJl J*-L> 

.NLM iJijl t y r u tj fJ L/jji Novell iS^ *jl£ <. &[+*>■ j£\ 

•_,, Windows (.LkJl liLJji ^ £jJ NetWare 3.X flkJl ^^ dB^. 
»UaJl jjJUi z-l^ ^ ^(%-«i«Jl ^ «L»JI liJj .ts-LLJl {ja Jit jJl2jj i Microsoft 

Ciji 4<U*3i 15 LfJlj^ t** (♦-fr'j*" 3 ^jJk**«i ( ^».l , * «.' : ,..t»,'l cJL«>-_j AJcidl (»Uaj 
iZjLpLJI *jji jJISj J^ail IJLaj . O-jWI (_/»jJ»1I j~va»*J i_jjlkj| CJ^ll i_»L»£>-| 

. JjLJI NetWare 286 flkJ! oLiJL. ^ Jji-tl *JlJ ijiLJl 

fal»l NetWare 3.X flkJl J\ NetWare 2.X (.IkJl & j^LsJl ilL. t-iky 
»Ui^J (partition) ^ ,y ^I^VIj NetWare 3.X ^ UiJl pi . c^Wl ^^1 i!u£ 
J^iL ojjJU ^i t£Jdl SERVER.EXE £-.13jJI ji^ ^ (0^ ^j* ,y jl) DOS 

.NetWare flkJl *_*- Jj 

i^ilk*L» NetWare3.X »UiJl ,_,!»*£ nil ./ft.. .» II LfS a^-iJI «_j_^.L>JI i_Jls>- ^j 
Named j NetBIOS j IPX/SPX iJiJ^J V-U U» 3Ul— Jl OS/2 plkJl J** 
t^jjJl ,...,nTll J**^J ^1 ol3.„,U:U Jj^JI Named Pipes flkJl 4* JtfJ .Pipes 

.Jdl - JlJI iirtU«U (5^11 

irjU-l^ S^IJJI jJjj oljJi «-. IjJS DOS flkJI jaM^s^a ^Ja J rJ 
-lliJI .^i, i.h^yJt\j i2>JUI s/IIll a**Jlij .NetWare ^UidJ SJbJL>JI U^UJI 
^.Jbi^^. ilSCJjj .oULjkdJ AjJLJL2dl S_^IJUI ,y c-jLjI^ 34 jj^i NetWare 

224 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J»J| SJa^ oLvljjj NetBIOS f lkJI _L**o" *\*H «Ux~JI w^^ 11 Vf-'j^l 
■ **~JI Jl J^^J 31 Jl •ijf b~ ^ L.XP SjSUJI y.^ 

-UiJl ^1 NetWare 2.X fUfcJI ^ JfcJ ^1 ol^^AiJ Novell iS^ >_£-, 
J ijjj> ^bJl ^jSJI ^i SJUlj S»— • ^ Otf lib -L-L- SlUBl NetWare 3.X 
JUj jJj .jsM ^flL. ^ ojijlaj" tijM (►iUl J* ^J _£j- <±LU Li l>l ^ 
^Uji*. gr*r «J>°. ^ JUI MIGRATE £^1 (h^-i NetWare 3.X flkJl ^ji 
,J[ iJrflyJlj ^.jl^t.-II (i_^j jj^l ^LUS" I4J U-. 4 NetWare 2.X ciLlk 

jilj*!] ^SL.bjJ1 J?£^l Us" 1/" NetWare 3.X flfeU SJLuL. S> ilU 
•>. UojI 0_y.JLi.i~. Jlj pUiJl frljJU JLii-jj . (Dynamic Resource Configuration) DRC 
_y NetWare IX f Ikll v^-J • c** 1 ^^ 1 ^' £/ Jl ur-^" t/ 11 ! js- J ' oJL * 
0!_j JJ^jJI *~»*jj V^J^' '■lSjIj-JJ Sj^IJUI ^y fcj** jj^U. (j^a-^o <1>T ASLiJI j_X. 
oJl» j-Ju NetWare 3.X *lliJl »^_ Ja2i ^^j . j^SJl «i* ^»_«ij Lis - jviLJl <-Ai _jj 

JJtil iJait ^ oUL. «-• JjLJI NetWare 3.X »UidJ 7t_jS Multiple Name Spaces 

cJlS" li| i_iLJl ,j-iJ iikio. olJJL. »L— I NetWare 3.X »UkJl ,JaMj . Jil^ 

JJ -jj. J*j«£-j Microsoft Excel i-a.U.1 iJi^SCi 1 t&L. . 4 U «:...:,.« iaJbiv* JJuiu i*Jaj! 

. j^aLJl ,_p cAAa ,_^L>-4 Excel j^lijJJ Apple ~*Sj£j Dos *UkJl ^yt*-^ 

ili} ^lj_» Ji_-» ,>* oULjU ^1 4jUj- i>-ji NetWare 3.X *UiJI a_)_jj 
oLiLJl /«-_-•->• j^Utj oliLJl iUj[ ^-"Ij^" (jSJ^-I fjij . L»j_jLUj cjLiUJl 

j._jii (^^SJI i»«— i lPI NetWare ^IkJI rk>-\ USj .^yj^ 1>**J& NetWare *IUJI 
f^r j.gJat iSLiJI jjJw «_Jbx~oj tMjl JiijJL>»jJI iiib ^L-l (J is- oLULJl j._la;i 
4^L»*j a_U»JI i _^* NetWare j»lkJl JoiUoj .cJj ^1 ^ iliji^^U iLUJl cjLUUJI 
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^J 4»L<iNli .oLiLJl i_»Jb- t-[il\, Jaii IL^LJl ilaJLJl bj£lu*J ,jjjLJI ,J s 'JS,7. M ni\ 

t JJUUI JLp U^^i^ NetWare 3.X flkJI ^ c^JiLJI ^ jj_^JI cnUS ojJlX 
4±~,j L. Sfrly Novell <y LANalyzer Ji* olSLlJI JJ»o »_^>-t dilJb UJU 

. *-aLJl ^J\ iiV./i"....^\\ SjvjiJtJl i_^v«il_pJI 

»tjS . NetWare Management Agent for NetVIEW £-*lJjJI Lii *UiJl ^>Ji^j 
Token-Ring ^U-o-j NetWare 3.X *UiJl *iU »Ju NLMs oU^JiiJl i*j*>^. 
^.UjJI Jli, ._*...,*. vj- 1 ^ t^l ^^ NetVIEW v^ljiJUo JL,j)l <_i> 

.IBM ,y olSLili Sjb)l £,15 j, y> j i NetVIEW 

TCP/IP JjS>jjJI ^ ,y> NetWare 3.X f UkJl ^ i^j SJLi. Sjj, iJUj 
i_AbU^ ^ JajljJl y_jj V"'?* cjLw»I_^« y> TCP/IP J jSjJj^JIj . *JiLJl ^ 

Ethernet UU^ IK ijil^x* olSLJi <^?*>y \x&*j> ys- l^Jajj ai* oliLJl JaLj 

.X.25 jl 

j> Aijju>- SSLi jjJL. ^Sl <u2» ibjSi b\ ^»j SjJlS NetWare 3.X aIIsJI ;>»wj£j 
^ i$>- j>Jl olj!li*j . *iLJl (j* cjNjS'jjj^I iJbcu *4>-j Jm i - r ^j> (J* «j^2ll 
jJa^wJl OIjIkJ U»j LAN iSCJtJl ^ Xlifc-^ »Lil /jj jjj*JI ^j 9- J*** °_/4^' 

U ULpj .AppleTalk jt NetBIOS _,! IP jt IPX <JjS>"jjJl ^ ^iljiJI ol£JiJ! 

iv<»l^ JLfJLw ii)ljJ3 c^li V-^C* *.X^ ^^J^J^J^' oiJLxlJi 4#>-jJl oljlAlo il)_^j 

^LiL. ^aL. ,y cj'iljS'jlj^l ilou i^-j _pu uLUj J^ JjJill jjj; NetWare 

. NetWare 

IPX JjSjjJ\ J-^-t J^lj cLAN iSLiJI ,>. o--* *V* ^^ ** u^j^ 
Ethernet f lkJl ,>> IP J>yj^l >-lj Token-Ring o^l^l f l& ^ Novell l y 
aJ JliJI Ia* ^ LAN ^ J* .Ethernet f lkJI ,> IPX J^yjJ\ ^lj ^j 

•^su*Ji ,y 4 Ji^V) ai.^-...ji v* 1 -^ 1 vc-'W^ *t o^- ^^j oLil * r*^ 
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IPX JjJjIjjJI ,—i J^J *tfu»> u~J |J * o^J 'NetWare ^LiL a^S at 
v-jj-b- ^1 ^l^ - J**. Ua^*^ Lj-ls- W u*vfli Ethernet o^lS3l fl& ^ 

Jl Jj^ 1 Jl LAN B^ 1 f 1 "^ J* t/ ^ <>"i '^ E^J V'j*1 
NetWare fUiJl 0U2L. Jb-t j^-a c-J ty .^j-Jl ^i j?* u^U)" VJ- 1 ^ 1 
;LAN ,—i JS3 l~*\ul\ olL...Jl £> Ethernet ^ri^J Token-Ring j^l^ 
JS -jjj £^> JSLIj (.j^Jl Jiu- oMjS'jJjjJI j^x^i Ajfrj J±* JJuiJ »iK*j 
SUUa- rykj, (Ui-SJ 5sUi^-JI JL^-iJI v_~J_pJI Ci^^j tLAN SSLiJI ^Lil 

s^r-t JUo-lj iJjiiJl v'^f*- 11 E^J* f t ^* l - ,:u «/ i, J i ^ 1 V-J-" 1 ^ 1 'JljJa* 

■ *4TJ j?"-*^ iP 1 ^' ,<-2LJI j»p i_jt_j r<fc _H 

LocalTalk ertjSyjjM &, i^^Jl j-Ju Uuj NetWare 3.X f LfcJI piL. Ol-CL. 
olSLji sjlp «-. Jaljdl yji U* 10U2UI ,j^u ^ TokenTalk j EtherTalk j 
Uio t Apple j* i£~iJl jIsp y> LocalTalk JjJjjj^JIj .Sab aJj>^ LAN 
^Ui; Jb J^Uiil OhiJI AppleTalk JjSjSjj}\ b^-J I** TokenTalk j EtherTalk 
abjS i&JbJI liilSLiJI *^- Jbljj ^_4j .Token-Ring _> Ethernet o%l£)l 
Slat i^ijSjJjj^\ xJurJI Novell *Sj£ l^-j J^j> JSwij . Uit Uajl_/Jl L^U-Lto-l 
. aj^Jl vi)L--/j*Jl ,y LAN oKJLJLi -LAN olSLiJI Jajljj* {j^y ij* **-f 

NetWare plliJl j«j !ijj*Jl »Lj*!)U SjJuJIj sjlUI cjISCjJJI olj~« ,y SJb-lj 
pLiJkJl ^-"Ijjj jt^i ■ f jjJl fAiJil .WJ ^ NetWare 4.X *UaJl ,y o^^^Jlj 3.X 
i_«LJlj kJl/it>..o ,_^>i>-»i i_j_j—L>- ^ BNETX.COM i_iJLJI Jj>M.> i_j^-j*Jl <-tjJ>\ 
flfeJI ^ (.j>! c^.L 512 >UJI J»J dJbSLJ i^JiLJl ^i PBURST.NLM 
.jS\ SJUij Jkj-ill SiL~JI SJuJl oVLvai^l oljli JU«^.I fjlai...; vi~»«j NetWare 

J£ ii^^ i_JLiai Novell ,y IPX JjJjIjjJI t)I ^,>UJI iU^Vl ^Li Jl5J 
tfji— Jl JUJI (NCP) NetWare (.Hid] ii>^Jl JjJjljjJl igiljll ^ .S-jj 
JJLjII IJla JSCijj .IPX JjJyjjJI J* SEND-ACK JJLd! ^^i ^JUI y» 
jj> lu\j\Ji\ JL»jI oUjj J «■:... 7 ,_^JI LAN aSwJI cj%K ^ LSk^ Lllij IjjjJU 
^ 5JUUJI iiL-uJl iLjWl i»_jJa>Jl j^JLc- liil*. w^s«ij <c£jj tAjJliJl ^ objU-* BJio 
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bj> y fjj>\ JL-jI IPX JjSyjjJ\ jjJH*j Usli 015 4 Novell tfyj \2ij 
t^jj • oULJl « Jx^-j OjSjSjjj (_j*^j "t* jA" - ^ Jl ». < x » iu ouij L^^L^iL jLn^ii 

Jvu IPX »jj f\Jjj\ iJU<aI~«JI ( _^<ai^iJl i_Jj*«L>JJ Novell -j^ |.jj]| S-liJUl p^lJ^J 

l^ ydl ollUl JUS Ji* J^lj*. JLp JUiu NetWare pUidJ ^JLiiJl JL>j)II 

oliJasJl ^ &JL; 100 JJ, ~j SiJL 400 ,y ,^w^*iJI fUjt t-jIjSj 

j^j Uj . i»-So- «jJa>- l^i>i=r«i U-« t ipj-Jl (jJIp iz>- jUct^l jji Lij^i ol jVjaII 
Wi JUjcu.Ij &JL 50 ,_J[ Jvij 4*»-&V' t5* ^HJ 1^"^ Novell ZSjJ> il /»Ui**yi 
«jj ^i -j£J_j i^j^u^mJI aU-oj^I a^^j Token-Ring j Ethernet iJiiVl ^ p-liJUMl 

^>«*Jlj . »_jl ..At...o M i_j_j*-UJI SjS'li ,_,£ ^jJ^i f-Ls JLjMI ia*j lilJUjO^il t yJj 

tCjLjjJL^ 64 *->^>- fjjJ CljXt^o' lijj . ljl. ^ ... «l l (jJ V»«>iJi «_Jj^UJI ,^3 P^jljjJI 

tf-liJGMl Ja-J £-"l^J JJL2j SjJLiiJl SjS'lJlJI J^ CoIjjL* 128 -y ji?l j~i«j" ^5i 

^ f-LiJli'yi ix»J ?^L3jJ JU-iO^V Ijksi* C«J_) ..iLSlii j»5C>*Jl ^ k uJ lilil j^Pj 

f-LsJ^NI olla*.^ oISC^jj .O JLil>J...i (_/Jl Jllj JaSi tSJ l . /i: ... «l l «_«-.l_pJI Sals' 

.fliJUMl cjIji**j 5J<*«JI oUlLJL. JUajNl ^LiJjMl J*~i~; V ydlj 

jLaia.b NetWare 3.X fliaill 

»U>i ,y oliJaJl j^wwj 0^-Jbi.i—Jl UL L. JS NetWare 3.X f UfeJl Ju* 
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sJs-j ^JLi .: ., ^ I I iJi* Sjs-U ^ JJbSL- £?*y dl^Ujj *k«j »UiJ| &L^j 
cjIj.iV I JSj i^aiJl Uil ,2^^.^-Jl NetWare 3.X flkJl ajjjj .oliUl oUiL. 

NetWare 4.X jkl&JI 

1|JLji&*I ^11 i^oJl !»ll sbt t SYSCON uli 61 .«?SYSCON ^1 
^j NetWare 4.X flkJi ^ J>JI JSLSj 1 NetWare flkJI *|jju -y jjlVl oljio 
.Novell ^ j^\ NetWare 3.X fikU tj^kf ^-J NetWare 4.X fLkJli . *i!sUT 
iSjri «-;»■■"■" £• °' j »JLJIj AplJaJU NetWare *UiJI cjUa>- j*j^- Lr U i$j&«j _^i 

<L«^~J i_J_jJLu| ?«-Sj 4 SJbJlif- Oljil ijlXAj . SiJjCoJI CjI t.lLoJl i}*** iJl »-»JIli JL)JL>- 

. NetWare 4.X fllbJl U~J S^ (3 _ 8) J^JUI ijtA .SYSCON sbSfl JjLa-J t JbJL>- 

t NetWare 3.X (IkJI ^i il*li oLii, oLiJL. 3a- lJJLjlJ OlS ty : lJ &^«i ifLJj 
<^ il«J»L. yu* UJj cLji! ells' lijj .NetWare 4.X fl&Jl JJ _,.,.>•!! cJjJl dU ji* 
oUiL. i*^u ts^ 4jjJ ^ pJ lil j^lj ihcJU 4.X flkJI ,y ijb)f| iaLc-NI 
tUJUjl ^1 i2j>lL ^^ <Jj>-JlI| J^^-j" oULpj SYSCON abSfb Li*- cuSj 
.NetWare 4.X ^UaJl ^y Ulii-u 25 Jl ii^J $4,000 Jt\j>- Jlty ^ i»-Uo .-.-U 

^Lill j*-JIj . (HJjJI y> NetWare 4.X flkJl ^ Uj^j jSSVl j-idl 0} 
4j> Wjit Jby cuS lijj .JJUjJIj oLr^ljJI JU- ^j^ CD-ROM ^^ y> 

Jij^aJ i;*«I LiJLiu IjLj NetWare 4.X *UadJ (_sj~Jl * ; o ,^t1| ^j ey-JjJl jcs^'j 
J^l»«j ^Ai*i~* JS 01 ySlI II* ^yju <ULp< . SSLiJI ^ (3»_y«j (Ui»»a~- JS ^-si>_j-» 
NetWare ^UaJl j*-^ -j*-^ JS ,_,» LiJLIij *>LJUl ^ \j>y> iu* iJb-lj lj* aJ_^j 
4j*S t_i«^» v^Lui-l ^y tiUiJU olil^- ,^SC^j ( _ , S3 oLiJUl ,U.^.Al 5bt 4.X 
jj^Joj dl ;; : ,>wj oL^il^l j*- *jp ,j^j«I 01 t^SUj »J;j _^*j — Ljyij oULJ! 
JJeidl ^IkJ NetWare 4.X f Ifell y ^li)| ciljlJU»>l J*Si-.j . c^lsJI ^yJ! 
UluT <y JAiW oUiJU IsytJl o^-L^I ►ULs-'tf ^JUVl jIjl^)II 0S\2 j Unix 

. iwiJbi^« il^j <u1im (U*/ij 

tVLM.EXE ^1 t NetWare {.IkU JjJl»JI J^Ull ^JUj 4{ .JLi^»JI .-Jl^- ^j 
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USE M_ACCNTa.WEST.BIC FIRM 





R0L1 JP.ACCNTQ.EAST.BII 



J3i 



Q 



Hi 



IRM 



(3 - 8) fr&i\ 
.NoWVare 4.X (.USUI JU--_a Uu 

p* Jwy -J|i IJU iNETX Ji* VLM.EXE jJL. it ^.j .UJI U-^ 1 ^L^ 
Jj^J ^UJJj J~*~J till £-. iSj„»> jl&l ^b-j - 3 - X -> 2 - X (J^ 1 ^^ 
OIL...! !.-_,> p-SiJl oLp-l^ t/sj -Windows fU-JI ,> piLJl oL^.1^ 
.iJL-J 015" ty Microsoft y> NDIS oLL^I^JJ Uij jAitfj ^L*. 150 ^Ij-J 
4_x»-_Jl £-.1^ C/ ^Jc iJ .Novell ,y ODI oLi^ljJl J*>c~_ V j>U ^.l*. 
u ^u ,y Vrb5)fl ,>•>«. I--* 'Novell y> ^liXVl i--J ,*-*.» UjJ -3U. fc -.- J l 
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L_jjJLk*Jl cJ^Jl liJUi J Lj tiiia 15 y Jil J &f^j^\ V^J 1 ti^SU-i 
•UaJJ luJiLo 3 *» 4.X fib'- H Lo-aJL> jJji»Jl 7*^^ Liol l Lo^wAi pliJlj . JfllijJl Sf-lji) 

^Li^iSlI JL-Sl uK lijj .-uil^j 3,12 p-SJLJI ^JOki^ *L— t Jbt., Jj^Jl 3,12 

|JLs-lj L.U L-J t y»JtJI dili t>h*\ Jl ^k sfl l - i3,12 oUll* »-l*- J <^jIjL~>- 
tjjiklll f-L^lJl JLxj LjjpI>-jIu'I |»j LbL^I oLJl—JI oLoJl* *c^J JJ r-ll>«i-ij . IjjJU 
1---IW I lijj -jj^kJl jJiLj t)l JJ J*»u" LtLs>-l i^-JuJl dJbliij ol ,>• Jtfti 1JJ 
juj^jj . s JiL* (hOjJtll *»«*-» {ja jojaJI 4.X |»UaJl «iJLJ j*j?*" ' oLJJLJl L.^ 

i_.IU^ JL5 ilJp^/l frWl t<-£~*0 J^ij (t-2L.ll ij»~J (j^Jj '^•o-'' Vs^-^' <*!**■ 
NetWare jUc^l) NDS jl NetWare flkil JiVj oLu>- J^jj .JUjJl ■>. L.U 
•UailJ oubJI j^iU _ 4-» _ *JiLJl SjbJ, aJLc- J*^ SJbj^JI (Directory Services 
»Lj*>- Jjib- oUiLJI ^j**- *;J iJjju /»Ip i^J JaL>^ *-« JjLJI NetWare 

■ cS^*' oLJiLJL f.S L Jl IJu JaJjj i-i^S" -v^jjjj liJbo J i>^lj aJL*LS0I 

gjj ^ NDS i.a»Jl J-jo-Jj .^uULJI .2JUU»J JJ c-jWI ^yti «lj*. J 
•_^Jj toUjjiH j- *Li; L. jOS AiJl dJL£~j iJlVJdlj i$ji*JI JJjiU t> ,1v,tII 

J oLiLJl iiUiJ ^ ^SUjS ySG oLjji-^JI jA Lf i£ i L. J* ijJl ^ja>o 
Jaju /*i t!>lt. .JLidl i-ijiid oLj^^Jl iJip Jb- dJULp ( ^53j t< j sU^ J^Ju.j 
^-jbi U^SLi L! ^Ijj -^ i_>. ^i LASER.ACC0UNTING.4THFL00R ^^1 
:Ji- ^iST j^ii j^l Jl cjU— j*J| ^t*,. ^Ll^" jlj ^j t^^JI 

LASER.ACCNTG.4THFL00R.NEWY0RK.NAMERICA.C0MPANY.BIGFIRM 

iSLjkJl oLiydl Jui V UJI ^ NDS dU gjs cJi>Jl -^>J . ji^Jl ^ 
J_^ <^.>JI oi* J NYLASER ^L J^ ol Cj^i Ji>Jl ,»-^l IJL» lil 

.(JUI 

iSy jJlX p. t jiih jj aL*)Hj . cJ^i ^j*o l.jl* cJjPI jik; oi^^ju J* 
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. SaJUL* 4jUj>J| *li^l JLaiw jjji^J (WnLioj NDS jjy 

J 4.X j 3.X jlJU*)M NetWare r lkJl oUUL. ^ ^...7 dtf ,y ^L 

.(.uU.aU 11 *^*»- jijk" c*^l fJ 11 --* - '^ ; J-i fl . «i « J^wj U-uW *Ar^ '^vj-5JI t _ r ^»J 
ioUJI Ethernet oljU»l ^ '*yry &\2^J\ SSLiJI ^ ieoU- iJily »^p iiliAj 
jjfcs NetWare flkU UjUI oljU/»)fl ^i olil^Jli .4.X fllidJ piL. ja 
NetWore 2.X fUiiU U'iU-j .cJ^Jl dUj JL. ^Jj aS Ethernet J^jJjj^ 
IEEE IL-LiJl oLl^l^JI £.4.X j|JU*)H Jilji 3.X fUfcU JjSlI oIjIjl^VIj 
J.LJI NetWore f IbJI £. Uilji* 4.X ^iUl 0j& i>l Jbji c^ lijj . SJUJl 802.2 
J**- AUTOEXEC.NCF ._iLJl ^i = Frame JL* ilk* it ^ astll ciU* 

.802,3 ol2-«Jl 

^U.J; VI j-b'mjvjj . L4* L^Jlji^.1 IjljS j/^u NetWare 4.X »UiJl j^J ty 
jjJca t4^^ij pliiJI alJicj 4~i5 jJUrJU «_jjjdl ,_^1 p-IjJlJIj l-^jJIj <1)j^^5j ^JJI 
lSj*-! JL^jjIjImiI kUljL>- Novell SSjJi c-JL*l JlSJ . (_j|jkyoVl ^ ■>«*».• « iL*»»Jl i«Jbi- 
tSwriJtJl t_~J_pJI ,^i NLMs oUjk-Jl JJ^ii - ^^1* SjJLSJI l^Ui -j^ i4.X aL^JJ 
A^JUaJ jij>ej i«Jb^j li^SJI (jifr (£j>-l »j^>-lj til'jLjjII J^jp ^l-^jj 

5jL>JJj SjS'I JJI Sjb^ «^lj^ NetWare 4.X *lkJl •_ r «-^;j . Sj^ll jj^\ oliL. 

o^^ki 4.X (.UiJl ^ jSCijj .NLMs oUjkuJl JJ^U jup js! VUi 4i*>«j 

i^ .AjjiUJl y jjiSCJl fUiJl IJL«J ijSL-J Sj^ &Li viLjJ 015 lij -jS3j iSj_£ 

.NetWare 3.12 j NetWare 4.X Osr-^l ^ cj\ijjii\ ^ (1 _ 8) JjJi*Jl 



NetWare f UiiM 11 \i. (l _ 8) Jj^jJl 




3,i2 jx*>y\ 


4.x jx*y\ 


f^JJkA _ A-dJLl <L**wJ 


4*lp 4«*-wJ 


•A^ -«*■ 


Skill cUj»- 


yj^ > 


jdj^j jW*- 


4-w.L.l tuljU>l 


ijj^y liiljlUJ 


ip^ 1 


»j_,JI fAJXl Jiw 



VINES ^UaUl 

Banyan System A^^i y (Virtual NEtworking Software jL^-^-1) VINES f lkJl 
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olS.-Wril cy li-^ t* 1 ^ 1 </ J* VINES f^'-J -W^ 1 *l«-yuJl <-s-l^>Jl 
flkll UJ> ,^S3j i AT&T Sjil Unix JJ^JI fits ,>• t,»U- "*^^ Jji J~~" ^1 
vjj-UJI 01 . t5>Vl oUUdl m-a-J 0t jS^j II j VINES f IfcJl l^* Unix 
ciUi ^ U. ipiUl tJJltj £^ SjU ^ajj VINES flkJl £. J.UI ^^JtJl 

.U>- **+. VINES 

•^IkJl £. ^Jb: 5JU- ^ -u^j J\ VINES {.Ikll v^ 1 ^Li^lj-Jl $*$ 
ij^Lt iJak>. oblj Microsoft, Novell fcS>S -jS3, » Windows NT, NetWare 4.X 
VINES flkll J-*J y-JjII ►Uj)IIj .Banyan SS^J [£Ls ^\ & J*iif Jj^-jij 
j-p JUi J5wj I^JS' SJLpLlJI oLjJLJI oUiL Jv»j ^Ip AJjJUi cJl£ lj_^L« 
4jj^Jl VINES fllaJI JL>-j n_~JI IJL4J .JU«JI JUojVI JJlJb {j* ie-jZA a*^*^-« 
jju Novell ^ NetWare 4.X *lkJI ■jSClj . l^ai\ olSLiJI oLi; ^ J^^SCH 

(global iuLJI J**—dl oLo»- JU*i-.l ^ XJtfl^Jl Banyan aS - ^ cJlS" JL5J 
c^li t oLiL oUiL. sj*p /j-t-vij ^1 olSLUU 5*^i sj^ »j t naming services) 
Street ^VLi l < : .. » . j i.Ji>- Banyan ISjJ. ,j*^j . UjUUc, Microsoftj Novell USJJi 
oUiL ^ j^iij*- jJI ■jj* -Aiti^Jlj jil^l ij»^J Wj^I, Street Talk ajjlj . Talk 
J^L, ji^. J* ^1 ^ VINES flfcJl dU ^ .SSLiJl ^ Uhi^ jiipj 
Organization j tipj^^^Jl ^ Group j t aJl j* Item) Item@Group@Organization 

Jilj*U Street Talk *l*J J^ ^j^" (Access Rights List jUj&M) ARL j\ 
jjjJl o>; Mj .14S.j»jj rj i, ji^ J^ Jj J_^,^| l^J CJ ^_J| ^j^^JIj 
p. ij t^J^JL-JI Jji>.j jil^l JXiJj ^SL. JS ,J dyi* J->^-i) IjWw 
^i 1 *^! ^ LJU ^ji^. p-LUl ^jL-Sfl IJL* J4^jj .Jaii sjl^Ij i^i. ^j S& 

Street Talk Directory jUatl) STDA ^pjc 5-^ UuJ VINES -Ikll ^n-,^ 

c/ ^L"^- »^ ,jAp J-J-JJI oUjLm ^Lit-L STDA SjjJl ^j .(Assistance 
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. jS\ **j>~> i^LiJI Jil_^» *[>h\ ,y dyJJ^^mJ\ jjSwii ^^SCI *SLiJl f-U«Ji x-^>- 
. ol».£Li SJLp ^ .a.va. 'j j^jiJI <u»lv9J1 olSwJJ L^jv^ l>A>- SJLuL> S U«Jl sJLbj 

^ s j>s ^ijl olSLiJl J-i-tJ *Jaj! ^ VINES flkJI jlj SJb-lj Sjj, iiL*j 

^J JjvjJ! -j-. Jiiti-^iJ ^-L-Jl ^^ip Street Talk SjJLj ,_^» Microsoft j Novell 

i -Still oLIj^j lipLiall jUi^l ij_^L/>j 'J^jJl A*laulj tCjLl^JI oLaJbi 

L^j jj»jo ^yJl (5_y>-Ml SJiLiJlj .SJl»-Ij jjj^ idiS 1 aIjl^IjLi iL^Jl oUj-^Jlj 
jiil . i^iLJl /i_iUiu-*Jl *?"j>- JL>«^ ,_^ U^j^~ tf* LgjLiL> ^c- Banyan aSj-J 
f L5 ,y liiljL- JJ (OUJI ^ SQL iillL ol^Lo Jtolji oLU* VINES flkJl J»T 

o ijUJLjj . 4»Lvoil iLwuLill oLL^Ij^Jl ^Jj Uajl Banyan iSjii fjillj 
o^/jijjJI *-« J**!l J*-* SjJLJJI VINES (.IkJl Banyan XjJ, l^Lp! Microsoft 
API c^lJdlj (Jb^JI ^j2J.) mailslotsj Named Pipesj NetBIOSj NDISj SMB 
oUiiUI a^jV £. J*JI ^Iit,,,, VINES filkll Ol l*y .Windows NT f lMJ 
ol£JSJJ vW*JI oU-l^Jl v 1 ^" c^ 1 ^j-^ 1 Ji» o*>U-|jdJ eJU iJsljSfl 

JLSp /yj Jb-lj JUajl i_JjJu-L fUJ^i I4J 7*~i jJjra'l) iijl^« jU^J ~^*"*" •— '"^"J 

. cjU.''..«..I| * IgJ _^t t3j— ^I^Ijj ' ISCjJl 
LjJJ Unix V f UiJI /j* Uij^ui i«wu *J«~J VINES J^i-iJi plk J^*^ 

VINES /.IkJI pJli tiV" ol^JUJ fl^JI ,y *V" Ul^l :a»u ^1 £j£i\ 

.JjSlI >LiJl ^JL^JJ i^JI pLUpI ^L-t Jlp S>LiJI oUJlxJU pl*Jl ^jJj 
Pentiumj 80486j 80386 oUJl*- ?Jl*J JJ flfJl ,>* VINES f 1 ^ 1 £c k: *" :L ' 

oULJI ^ J^jiil SJb-lj ojj ^ V-lSi* 109-lj V>- VINES (.UiJI ijjij 
iol_^ jJ- ij#J\j t SNA oLjI^j 'l5>^I oLiLJl Jl oUUl JiJj 5^-Jl 
ol^. y ie-j*^ Banyan *Sj£ /»Ji£ U^ .Oj^j oLiLj "^iJLu A#\ji oUiLj 
JUaJ^U oLjw^. <^_j-»j»— <J1 oJU ^*vaSj • V l Ji)"j ^- i^ 1 4-r-lj^Jl ^-« JUaj'bll 

iSLi ^ j\ 4 WAN «LiJl j-* jl tLAN a^ 1 J^ b r 5 ^ 1 - J - r^^ 1 <1^ 
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<.^jj&\ J^j i3270/SNA f lkJl tiijlk. sULsiJ ol^r- J\ H\j>\ iX.25 

J> Sjl» VINES f lkJI jLi- i^iil ^^UJl dlL^i io^L^-I ^JiL. tjS^j 
3174 Emulation/ ^sJl ^ *Sls. .IBM tfytJ 3Jljf)M l-~-I>>JI £. J^jJJ 
JL-s-L IBM gji o>-Uj JUrtfl VINES ^aU Banyan ,y Token-Ring 
c-.^UJJ pS^J jt^ J^>- ^ jl Token-Ring *£Ji _^ SNA JU^MI djSyjy, 
Token- «LJi JU*iJ Sj-Jl li* ^Sj .3745/372X c/ilUttl ^JU> jt IBM 3174 
j^jj i.j : „Ao ll i_j_j-jUJI - j - ^ i ^i *■* ■ ! ! t— jj-jUJI ^ jjjjJI 5Jj>J 5Jb»lj Ring 

(_Jj^iUJl ^J J^tfjpl Jli^ jS\ <Jr\£\ ijj>J IaJ&JI _ J - ( +iOSm£}\ l_lj^UJl 

. i.. ^.Ai.h 

ji.,a«JI gjp*** Vfj 1 (j* -1 ^ *Js* ji* Token-Ring j^i ^y Jbj^Jl JIjjjj |^jj 
VINES ^Hi-JI J»* olk« jl oUiU ij^JL.S/1 II* p^jj . (source-level routing) 
Hjja ibjJ ii->^ iSJU« VINES oUiUj Token-Ring jkbS j-p JLojVI 
SUUi. ^ ^y-I Sj-. ilbkj .Token-Ring olSLUl J-SLu ,y ^jl^l^JI 
j»iLJl J>-b JjkiJI iLtj ^al (Token-Ring bridge emulation) Token-Ring X^ki 
i Token-Ring AlJiJJ jkbJSS' iLU- i*a*a»*j L^ai.'i i^ i ^\ J p- sy>r_£ i>-l>Jl ,_^«Ajj 

.-jUi pJiLJl gH*. J^ ^ Jbj, liAJS ^j 

JJwil **&T Jj- ^ Lji Lib. Banyan ,y VINES fUfcJI _^»i ti.^ 
oUiL •y ^-1 JLr-bjJ Windows NT, NetWare ObUiJl ( _ 5 k«jj . wt^l olSLUI 
*L%^j-iJI cjILJcJI jLa ydl JUa^l vr-l^>JJ a^JL VINES flkJl olii. 
4iUi~Jl -L^JJl l_^.|^J| ^ ol^jJI ^ jJ ,^^155 VINES *lkJl l^H\ ^lj 
.oVUolj JpLtj oLiL. ^jLZ J**, 386 £jJ Jb-I_, (J ^»Ji .j^U- ^ 

jlia Ji ^i dISjAII :Microsoft &&, ■ 

cjU A2J .JU- ^ oU^-I^Jl jjl* ^i ^ ^1 ^ ^ i Microsoft ^^ 
Windows For ^j, l^ro. ^ j^j ju* 1992 ^Ull ^Ijl ^ ^Vl IJl^ Microsoft 
ckU^I^ •y.^ai; Windows flkJl -^ i.jiiu i^j ^slJ| |JL» 61^ JLil .Workgroups 
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~Za i_~*JLp il\ (j^jii-JI {y tils' ijU«)ll 0~J£jj . &1 ./■ : ,.. < J I CjUwmJIj *iLJl 

Windows for OL.I&JI ,y>y>j ^j .Microsoft J »JiLJl jja LAN Manager ^Jb 

TjcjJI 4~U«J jj-L-Vl U»~/>I U^SCIj t«j»-ljdlj ^JUSri) LAN Manager j Workgroups 

. Windows NTj Windows ^\iki\ & ,£j^~* JiVl oljlJU»>l ,y olSLiJJ S>^.UJ| 



j_jks _jt />-^_pl f '-'•j^ 1 ^\ c Novell jJLIi ^ Uj colSLiJi JJ& i<J*t j^Jaj 
. aSwJ iil i^ *-« J-^ojJl *5j4~> (4 _ 8) J^-iJI <j~j • Oj*J jl 



Sja yj 



File Manager 



file Qisk Iree View Options Tools Window Help 



Gac 



~i f., 1 . ' i.. t i . - i - i n 



Connect Network Drive 



Drive: 



Path: 



CD per 
CD per 
CD per 
CDppi 
CDpsf 

- CD ran 
CDskw 

- CD laxcut93 
CDtemp 
CD bshiba 

- CD uarts 
-CDwb 

- CD wincim 
fe windows] 

I- f*n rrmail 




\\ZDS\C 

WZEOSVZEOSA 

\\ZE0S\2E0SC 

\\2E0S\ZE0SCD 

UZEOSYZEOSD 



g 



|=| cardfile. 
II Dcard$.dl 
|=| cars bm 
□ cas.dll 
Dcas3V 

I |appiicat yip — |_jdwiriuu«mW U castle. b 

E|apps.hlp QawOOdll Qcbltutor. 

Hi aicade.bmp |=| boollog.txl D ccmgr.c 



Bww»Mt» | 



fcLE 



"M 



(4 - S) JS^ll 

_ M aSLJIj bjy Microsoft Windows (.UiJI ^L i Windows 95 fUiJl ^ flJil 
OjSC dl Windows flfcll JiAi ^^^^J Vj -1>- <$M £^JI U* j-jft ^ laSOb .xU 
. DOS jt Windows f lk)l jXi* j>-T t f&£ y^-U ^ aiyai— <k~ jt LUL. 
^ j>- ^1 i)Ji * f Us*^J ^ j*t 615U J£ ^i olS^Jl *j*-j al f±jj 
1^,-lj^Jl J~j JL* Mijai J-a ^ >» ck^ 1 ^ j windows f 1 ^ 1 Aw ' 

^1 ^tj JL^JI oUJIj f j-^J Uf-M ^ l -^ 1 0* **" f 1 - 5 * ^ "'J^ 1 
J^ ^Iji, JSCi UjLiJl p. ^1 U*tfdl o^-A* ^■^s-J 1 c/ ^M a* 
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luljjl «JL» ^jji-j . Vi-^ 1 iS'JS&J cAxs~J\ ^ -uvJ ^ UK Lstil; Abj^ 

dislj^. S'jLL. a^. ,y ^Jfj "Cf^ 1 ->""' •^ i * tl ' IS ^ «J;J>JI 5j>«Jl q^I- 
. fo^ ^jl*i< J**j d£%>j £* /»ji" <i^I J^- ij^l tyj^-iJJ D yij-JlS' C 

^li-S^I I^Ljj.... ^dl g-ljJl J* J LK SJbJ^ ii> ilLoJ jiji-j . l^jlks ^sll 
5p-JuJj ^S^j" «jIjj F-liflj _ niUJaJI ^2hj oljj*oJLf _ AjjjiJl ijJLxJU 

J^ajj oL«ljJ LsUIj" t-^jj 4jL*p ^U^J .«_jU)S|I j\ 3J*UJI olajWJl 

. i_j j^»L>>JI oJLcLujij upL«j»- 

i^ut] ^ dJLiJl vihSUj V 4 Windows »lkJl jJJLjOlJ jIjla. ,y> jkJl ^yiJu 
CjLJ) jjL. ,_p Windows /• UadJ ij^lJI Microsoft aSJ-S oUj^w oIjo jlSJ . 4J_^j 
Windows flkJl jl .jC~a Jblj; ^i ^j iDOS flbJl oli_pvi ^kijs 1992 
. L^aiiJi t_-j»ali^>- olSjU Avail _^i* At/A ,y ^— j t,^ Mj^ »*l*j tw tajj-* 

»\]aZl\ It ^i (UjJ i»_w3J> Ljjj5j &Jb*Jl ^-sdiwlJl «_Jj^)b«Jl CjLjjijI^ ji^jfj 

. Windows 
tf- t*^jiL»-j -GjS j* Jjjj Windows i»lliJl ^J 0ISL1JI oUwiIji AiU<>| C>1 

iSj£i\ vt^'W 1 ! j»> u >^l«UJIj CD-ROM oUI^JlS" Sji^-^lj V^ 11 JS^^Jlj 
olSLiJI L^bU- ^ Spj^. iipj-*^. ^p Windows _>t DOS j»UiJl jLi; ^\ 
jl DOS f UiJl Jii" ^11 Lvii^Jl v?*- 1 ^ 1 <JLC^j . il^L-Vl J-^ji olklai^j 
Microsoft Workgroup Connection Jyo^J Jj^ ^ Windows oLlL. J^jcuJ 
Artisoft Jt. ^>Vl oisyjl Uj>; ^1 3JU7....H DOS olk>~. ^1^ jT 

.Performance Technology j\ 
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Windows NT j»U&JI 

gy y> (!JbJi>JI ijLiJl ^t i New Technology jU^I) Windows NT »lkll 
flliJI l^Jl jSii. plfrJl xiu; oljJi £Ui Windows *lkJl Jill* ,y JiL*. 
t oVUalMl LfJUi ^ Lj 4*1^* So* JL& u-jj^iUJI ilil^lj ol ( Jm IJL*j .Windows 

^Jl ,y. J*aiT SjUj- L*jI NT flkJl Zjjtj . I4X0 JaUJl Oji -^ -uJj cJ^JI ,y 

32 ^ oUL*p Windows NTj Windows Ol-lkJ! J~*^«jj . Windows * Ukll l^JUL 

^ l& ,y> i^jLJl 5 jUjiJI Uj-Jl ^ Windows NT (.UkdJ ^^1 U*ii% 
FAT cAiUl ^UU =>. *i}U*Jl JS^L. ^JUl t (NT File System jU^I) NTFS -tfUL. 
. olji-» ^^ ja jd\ JLu iJj*Jl ^IjibU jjkJI (File Allocation Table jL^>-l) 

ji ju ^ ^ ^JUI DOS (.QiJl jj^k; ,J\ oLJUiJl JJljI ^ JJbljxJl IfijfA oat 
JISCJj ^NetWare 3.X flfell £. JUJI LTj .SJUL oUUl ,y i^^iJl oU£JI 
. iUill jj^JI i5>- JL*4, ,^>JI iJoLUJJ! oLUUl *JjL. Windows NT * 1&JI 

hb£ (SDK jt) WIN32 System Developer's Kit ^SUl JLwc-l Djj>JI iK,^ 
^LUl jijjkJi SDK (^aUl ^^j .Windows NT, Windows of 11 "^ ^^^ 
el* i!jLSC^_j .Windows NTj Windows 95 ^Ua^l £• Jjc:^» Jb-lj ^Ijjj 
~ji t5 JJ1 Lio 32 ojSlJLJl jljt J »«:..." Ol Windows 95 flliJI Jt ^ oU^uJI 
Co 32 cj^U^JI ,y SiLii-'illj iJUi jislj ^ I J^ ,y oULJl J* jijjUil 

.Pentium,, 80486j 80386 oL»JUJI ^ 5i>r>J! 

•jj* jLi^i^Jl i-»i*»J 2u_wf Windows NT /»UiJl <y SJU/ <Lp iil^»j 
C2 J JjvJI »> jiljS oULJJ iiUa- Jbjj: ^*j olfj-lJl ^Jli.i-^j j^^jSiJl 
^iiU«Jl NT flkJl JL* Ail ^ ^jj-JI ( , .. ^W 1JL» (^SJj -^j-*^! i.>S^JJ 
l^JUall ^ ,y> Ij^^a ,i> JU-t o18 j;H t11 ^UJl i^Uj Mj J*IS" ,vi^ J^ 

^>j£* jj* jj-* jl jJai est v*',* 5 (>* ^y^ J»j-iJi II* -y>Hj •«y i L> aii«J' ^-* 

_ s>lzJI SiJOaJl i^JUJl JU-a-1 JU 5jA2JL Windows NT f IfcSI ^10 
NCR ,y ibJl JU> _ -L-i cJ^JI ^y j$\ j\ o^ 1 ** <^ f 1 ^ 1 CfJJ 1 '^ 
Jl gl&J V cuJ lil tjUasi-L .TCP/IP SSLiJl oUU- ,>^ij *c5>t olS^ 
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Windows flfclJ s>b*Jl ibJUiJl iJUJl j\ UU>y\ UjSjJI jt UUi>l iU^JI 

dL"U-l~*-l £*■».} &J*JI vibliJaJ JJl/.:! <JL U j\ Windows 95 ^UiJI j*-\ tNT 

.Jit OjSi- olJO«Jlj jbJU 3JL^-)fl Silfll <rt t 2L£~iJl 

£JLujll ^LLuil 

«U^JI ^ iv»l>- Ad^J 0^1 Windows NT, Windows aUUkJl ^^eCi 

j^jAi VsW J 1 **^ 1 ^ r-^ e^ 1 '"^ ^ ^* J - , • Microsoft Mail 3 -° 

y.Vl ^ *4*JI o^J -^.U-Jl JU-a-l ^.k.... V *il US' tJ-KJI Microsoft Mail 

J U,Ar.. _,! Microsoft Mail ^UjJU J*l£ll jlJU«)!l ^J ^bxi-i t^-X^i ^Um-ii 
J^iC. i^JlJ) Mail Transfer Agent ^Jb Microsoft ,y> i5jLs>-I ^^y. *»U*J. ^\ 




(8 _ 5) l ^&i» 
.cil*ua».Mt ^4 ^Luiuolj iLi^jUt .wtl/yUt luul Stlj* XJUjU Microsoft Schedule* ^»t»jin <i,jjj 
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Windows ^UiJl Zajj ^ "blj^JL. j>-\ L^Sj U..J3.; ju_,JI £-&j> /.ai 
L^U^ i (5 _ 8) J£iJl ^ ^^-Jl t^UjJl I!* J£jj .Schedule+ ^-.U^Jl y> 
J\ J^-JI (udk.Ujjj) dLH^B j*z WU* dii ^s, jlpI^JI JwJ SfU* LSLi 

iI^pLiJI olijVl qjXSjj tolpUi>-)ll ^J p-£j*s •kj (jjJJl ^U^iVl jvj^i; jjlia 
tjUa^i-Li .l^jtSjS ^1 t5>>-j/l <-i5lkjJl Js" ^.. ar ij tijjS'a; ot^u j>jJjj 
Schedule+ /» j-2jj . lSj^I 4l&~«JI ^I^JI ^f-ilj JUi t^jjiJ Tt^ji Schedule+ 

j^i\ lift JajC^oj Jb^Jl g-»kj) ^ ,^J^JmJI ^U^VI fU-*I 2>jV «plji 

Microsoft Mail g^UjJI JjuL US' *i£s ^^ 5JLp ^ i>" ^J^—Jl »L-*T Sf-I^i 
^ ^-Jj i_~-.U»JI *LJ J^ jS'jj Windows flkJi oV NetWare iSLiJI ^ 

Ju jj*<< 5Ijl>u« cjUjJju»JI oJLa ^yJ" 1 iuiL>«-»j|j t*i 4jjLi>-l jjj* <u-l5j »Juj> 3j£-^ 

^l*truJl «JLa J+j&Jjj .(j>^-Vl olSjJJIj Microsoft ,y. sjujl>JI J^rJI apj*^-. 
i^ v_Jl£. ^ ,^JL.UJI ^U^Vl ^ J^JI Sjbjj *ujV ^UJI goUJ tju. 

Jl ^Iju JSCly UUL- l^is^-jlj U ^^aiJ JJ ,y 6ls- tJ^s- Jc>" J^) 

Windows ^Ualll aljiyjji 

cjVLsaJI oU«^Ijj viJU-t Ujip 4j5i «_^ Microsoft 55"^ cJa^ a*J 
IPX JjSjJjjJI JS^D .Windows |>UiJI ^ Novell ^ IPX J^j^ olSLill 
.j>.V cJj ^i jl vs 5 "^ 1 ^ W L * JL ^ J, * J " "^^^ 0,jl ^" 0DI oU s*- JI J 

jLsj ^ V^^ v^- 1 ^ Jl J-^^ 1 J^*-" Windows ^ & ^ dbs; * J - J 

NetWare f UiJl ^lUJ o^hj -W NetWare flbJl oUiU JJj Windows f UfcJI 
^^i JJa LjiJU -Jl^l yi y>j 'tA-iJl Microsoft Mail Jj^ iijA^» aU-^.1 UjI 
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Windows *UaJI olsltj JuL^»[ NetWare j»LUxU j^JUJl ^.Jii«i— Jl olSL.^ 
JailjjJL /ti»Jo Ot (j^o-ij .^■/i./».^'>ll NetWare cjIj~« «jL«>- Oja ^ JLSLiJI 
^^auu (1)ISC«L_j .NetWare *iL. oL>**1jj Lg^diiJ ^1 olLJaJI ^ *5jJul\ 

JLuol-I £-*Jl iuLu f-b'l Windows ^IkJI J}U ,y Sy _^. CD-ROM olil^Jl ^i 

. i~~£j\ CjLjJLJI CjLLjJ u /a./a.^.aJl jviLJI 
i Windows *UiJl JlJ <_,* iS'jiJLj! cjISIj-JI JLwC^.1 jl tfjli* Jbjj V c^ li| 

oUJuJI dL»jJ «jj^ jijSJj . ij^*l LPT -A*^ jl DOS (j^ljil olil^. o^p-ls" 

OjJli JL*S-»I iiJL^l»jj . ILSL-jJlj JJ»wJl oUI^-JI J^ ^ OtAiNlj (_-9^Jl iijlu 
Jajj oljj* £-* ji^l iva*a»«^« oljjaj" ,^£!j igi\jJi\ -^J t^ Windows »lkjl 
. j^UJI cJtJI ,y t5j>^ \** ^^* ( 6 - 8) J£-SJI ^i . Ljy Jlj—S/I ,y j^liij 

J^wij (j^llJl f-,_^~; J J Ml : ^ JJ^I y„j& *-LiJj j»^U^-« ^yaUi-il 4j^Aj (III ^jfijJtS 

i Excel J JJj-A*- 1>Jl^> ^ />Ijj^Ij *^fc ^Wlj i Microsoft Word ^ <-jj^i 
djLu&^i ^jJJI (j^U^JiVl cjI^j^j . Power Point ^ (slides) ^tl^l t-^ji^ tiJWlj 
^ (itiUJJ COPY j,\l\ & Sjb^.) i^" f^ iujj JsJ Power Pointj Word 
oULJI iijJb-1 jtSlyiJlj oU'.^x.ll l ywaS l _£i JjJjj JS ^ aJjJL>JI Excel 1>Jl^> 
,y>y^\ u* Power Point J^jC-j ^iil (j^^iJl Jj&j L«/up t "&L« . Lib ^pjy^j 
u~^J • uiJ*"^^ Cj&-*^j^ tj* »Li^<JI ilaoj^Jl j-^L«Jl oljjS'LJl Ijij t ^a jAt t il 

. 4S>UJI (ClipBook) ^iiUJl J">U ,y IjjJb jl ^Ij^LJl J^U- />. LsUL" 
^^JLp U ,y^ii i_ jjjtj UJU-j . »Jljjll Jt)^>- ^ -lailjj eLSJl *iSC»j jj^i^i ^1 (jS^lj 

LiJLpj . ^Lj^i JlaiUJl JUj«1uiI s>i^s<aj t LIS" il^ui C**»J (yj 1 4ijik»Jl ol^k>Jl 
ApxAsO A>» Uj»- jl i { ycCj\ (ji^WJ jl tSjj-,a /j-» <UJal) La USL? j^UJill Jb-1 ^t*«ij 
^1 (5j>-2/l A-va>«-iJI iww*ilj>Jl J^ ^ ^i^' UJ^» l4S"jlJL» SJaiU- ^J (5jjJb- 

jl Jbjl V cuS lijj . LjJltiU- ^ j\J^S Windows for Workgroups ^ IkJI jli: 
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DUJS taJUu JJluul 









A 



WEEKLY REPORT 




JLkjjA jije ^i o«lll iu j 



gSiyi -lii)! J*p By J«s-j 



(6 - ») ^dikU 

.ajJ^Oa. XaJUo ^1 Cjaljii Uadal2 « jO*ft»» ^a^uuit ^i n^fttt kJ.Ju.UJ ^U. >Ult tyoa-iiU •■^Ai; 
Windows for ^Uoilf ^i S*Wj*» fitjUt j»»jj jit Kiidt ^1 ^jl tjijJU lojlu^H \i* fji-ij 

j^jVj ^ua*u, ^i .^-.u tf ., dp^il luJoiaiu ijloiiji tf is>1» iv*5^M ^xuAy** 

•iUi j^Uj JoitiOW o-laJftl \a.\ S&. U1S ^l/j^l iU\ „i |>»3 «l»»j OtjUa. Sit .iVi* .iUMJKltt 
.-■1V-M ,y JLubJI ^i oliUI JpI_^J 4JUJI *~Zl\ IS- 4 *-*. i>t l5 JS^ 1 (^*vaJI 

.UpLSJI v USll old U>- LU J&J ,^j tJ—JI 
JijjJ .iU* ^ISC J* </ S^>JI fcjJI > clSLiJl J* ^^ <^ &b 

ob.U- V J'> 200 vV oU ^ ^ ^ "** Sj3U31 Ua " J Wind ° WS 
^\^\J\ Jk-lji W^M J^* <^>^ ^ lil» -^ Wsto LAN 
Cji cUj^j SMCj Madgej 3Com., Intel ^ ol^xJI j- J*uJI £• (M ^ 
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L>1» 4 CJ^i_pJ jt jj? O^j ^JCi ••urflfrJI citf lijj . ^ J£> f^ti g^jJl 
J^J -jjj .SJbJb- Jajlj^ JU-il jt M^Lr^ 1 J"ilj*dl J^fc cib. fc-JL g-lijJl 
s-^j„Jl :U*i^l Vr-'j^ 1 c/ ^1 ^J ^ Vl^" ^^ ^W J* 
oUtUJl ^p oUmJj iiLk-i- oL»~.ljJl ,^Jj i US' *>—•*- LAN olilfu 
.JJ^JI iibJl ol&lfJI JU-a-l J^ jb~ SjSlJUl ^Upj (IRQ) 

JS^i *^i JS - i5j^ ftp .ijUaS/I JL^j LJ'jI W <>~. ^jUteJI Vs^'j 

i Microsoft Mail g-*UjJl ,y Jj^JI cid^^j ^U^iVl ;L»-«J ^ S-^U- ibJljLi»-l 
. INI l_JJU TtJU ljLs-^1 (j^u ^ il) j£i •£ • W**" L^ •■^ ^p ^-Ij^l £-r-«t >a*j 
g^U^Jl J-*- U-. i^kst .INI i_«LJl ^JJb- ,_■*- jt DOS fUidJ ^jvjj ^JL. ^ 

. fy>\jjJ\ iJa-«il_jj J-SLidl j**"" ,j-« (J+^l ' -*i»lsr ^" *>Vl L f^ i> 

olSlj-JU SJjS/l inKAJI ilJL^N Windows (.UidJ Main i*iUJl J*jc-.I 
dj^jj .LjJU>a-.l JbjJ ,^1 iSLiJI j»\j*j aSLaII ,y UjJjJ JU^j ,jA\ oUiliaJij 
ieuyi. j£lj i Windows »lkJI ,y Sij>-_^JI tfJUb A^j^i g-I^Jl 0>«j) ^_^ijt 
aJjujlJI |»Jlj>2Jl iSy^j "<^>^>- ^jj iSjLi** •-=-» Vj_^_3j»T ^ o ., ^ 7y&j>, JS" ^ olja al 
pJB ,J lijj . WIN.INI cjILJI ^ ob* ^a clLft jbi^ Ut-j . vJslbjJl dU; JU> 
iil_j-/ jt ^ji JJi *S"jLij i-ili} J4-~j <3t Microsoft aSjJi ,_,!* OlS' tyM »-(_r^ 

tS^t 5wai«ul i_~Jjs- iilla l)IS" JU- <y dif-j oljjJb^lJl <l)t *-Pjj . iiuUa jl 

.L. 

NetWare Map iV-UM SliSlI J*o-l i NetWare ^UiJl J-w»o OjStl lijj 
*\A±^~>\ t-*^ 3 t>l v^ '^ -NetWare oUxL« ^ j^li; ^1 Jil^l »-U^N 
Windows j»UaJl l^JLii^-j jJl lilif jl JJ ^ aaJJ*z*~aJ\ ^IJiVl olilj^. i_»js-t 

J Windows »iJLt «l)_j5il L. i)T l^Jj r-b>o ^1 i>JUJI iy iLij Jlj-Jl b\ 

.4i< J*iit jt 386 ^JL" lj* jIjmJI Jsl^JI ,y Windows 
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jJ^jC—j *aL>5' Jo h.^.i (_g JUl Lf +a£*Ji}\ <_>j^UJl ».Ai»£„j ^JJl ^a£«JSj| ijlS" lil 
\jz& IaJj> JJ jjj <u«u!j c-j _jJ1 ^ iUxA* oILJoj Sjlp ^^jLjj »jSS^ Windows oLLJaj 
a^LJSJI j-'-liii^o (Ills' lijj i*c_JLLJI oLi_^ ^ jjJiSJI JUjc-.iL *lkj| oU1>1jL» /j 

^j-UJI 01^ lij ^j .RAM H^IJUI ja coLli^ 16 (^llji-j >ji. ^Jbw 

S^IJUI ^ OjLUu* 8j JJylV 33 ipj- 486 gJU-j L^b- D^i i%li ^J iSLiJl 

Performance iS'jJi cJlS 1 ^Ij) Microsoft ik>- ^ SJU^-jJl 5_j>«-ij|j 
^y> JiA* *-2JLJ j^JLJ JjU JjJU ^Jl jUa^l ^ (LjiLliS'lj SJL*^. Technology 
Performance Technology ^ POWERLan flkll ^_^JI |t ,«./i?Hj .DOS flkJl 
, iiUiu-xJl Windows ^ Uaill olkx^J Ijtu^ DOS *lkJl ^ UzJL. Ual. aL«^j 
iiU-a^Jl Windows olk>*-. *.* -OiL* iSjli*j POWERLan -jL> J-v»j>«J tiliSLajj 

.DOS (ilkJl Jfc J ^j-Jl 
,_,..-.. jjJi>«^ IBM ja LAN Server j Windows j^UiJl ori J*LkJl «1>1 

SlJU (\\pJLJl \*S , jLlJI p-J tit) \\server\share JSCUL ^U-t JU«i-l JJ jkiu, 
. JL-s-^l J4- LAN Server flkJl J*tJ ^1 ijlaftM ,>. 

J^jJl ,_^ ■ > .j^.-.,„JI jpL-J ijb| oljif XJip Windows NT fUidl «>*£; 
.Jl* JiJWj .^-.jAj—JI J** ^ J^ jiJuJI i*Uj tfjiUJl JiljJl Jl 
t IBM <y (Systems Application Architecture jLa^l) SAA ^j^JI )I ; .^1 L ^s\yi\ 

dhSUo .^"UJI i*~J a-lji U^la^^l ,y jJSu Ji-t SjUll ak-l^j Vlaij-I 
^j ;*il^i)l dl^^k *SLiJl yj o^.>Jl ^-^r p\yrb J* 1 -^ 1 £?*^ r 5 ^^ 1 
Windows ^Ikll iji tj^-VL ,^cll SjWjJI ^ULJl JU«^I c-»J ^^ JU- ^ 
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.Uuj j*\j\ JiJ ciiU, NT 

Microsoft ol^j IBM y PC LAN olSLiJl ^>y ^y. ^r^ °^ •& 
JJLiJl Microsoft 0U11. j-ljl JAJ jU^pI ^J tf>-Vl olS'ytJl l^Sj-J ^1 3-SLiJl 
J_^u JiljJl J^t J**o ^1 * Net Share Ji* ^Ijl ^ JiUI .1* i$j?>Jj ••!* 
^jl. L^fi. Uajl j*-^adj .jijiJl Jij*JLj J** Jl*»«-« -lajy ^1 'Net Usej 
^J SjLi^U IaJu ttijo 4/JLJl *--Vl JSCJbjj UiSjiJLJI fL— S/l) Sharenames 
I jt, ,,..: jjji, ^ cjULJI JSjli- Jf^Jl *U~-Vl lUU ^-jSJ t*Ai* . Ji^Jl 
SERVER1\D:\DBMS\ACCNTG\ p—)!! ,>- Sfj-j (cjL_,L_~^) Accounts 
Jajl^j fLiJU olijVl Ji»* <> j^Lu- JUl p#jj .ajLA L. jl cPAYABLE\JUNE 

tjJLIS liiijt li) tJj*j~.^l OljiS/l JLjCU-L; JiUiL^Ji CjUu»«-JI_) *iLJl -j^o 

^JUI Windows NT flliJI £. ^IjSfl JiJU </j>»JI v^ 1 a"* JL-jO-I clhSU-. 

.PC LAN (.IkJl ^ *L«s-j 

liilsLiJl Sjty JJL* Windows NT fUfclJ ijS'j^Jl Sjb)!l olj-. J«~J 
JjJb- ^—A; (ja byZ^v* IjlSCa tJL>-lj ( ^iL*5' l^jjbLj -^j (domain) 

tJjjb^ll pl^*JI ,j^>J JJjj U^jI ^IjJUJI <IjlSC»^j .5Jb- l ^s- j^5i« JS3 La_^Ju ,>« 

J_jv»^j Liii U5c>»j jijj* JjL»JI oljpl ^ Jills' J*j**t* illx* niUi ^J J»U^)ILj 

Remote Administration SjuJI Hjb)/I JJL-»j J^ yj . »lkJl ^J ^Ji>»i-^J| 

.Windows »UadJ Jap JJas»j. ^1 ^y JUpSII »JLa ^>-^j fLill f-ljJuJl j. t k:...» 

tJSLiJI oLtUas-Jj tJSLiJI ^ jJJU JL--j cSj^-Vl *l»I^I oljiSlI ja&jj 

.iljlJi^bU JJiaij JJjJj>-j i»-lk>-bU J-»*«Jj 

. JSLiJl Jilj* ^r*^ JUju—I JJIj* f-ljJUiJ JSLiJl JJiJd JL»*j ?t-i> - 
OjSi jS ^dl JSLUI ^li! oLsU^Lj »U«tMl JsL-j Windows NT ^IkJl J^-a - 

SjbV Sjjli JL-j ,_^Ip ^UaJl IJL» J*lijj •J^ i J^! (*-*LJI J»r^ J^ •'V** 

J^Lk^Vl ij-Jl .JLa ^"j .NetWare 3.X flkJl ,y Saj^-jJI dJUbS S^IJLJI 
fj*^' ^uj^ (t-^-^- U ?^d ^ L^**^ ojS'IJLJI ^t^jlji £*\j* j^» Si ^^ pIS'JUI 
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awjv**.) L-Jj ^-fc* 1 Oj^i -l* _^Jl jl fjJI ,>* i>W* cJj ,_,» iijjw * 1^*j »LiJl OJ _ 

.jSSl Ijpl i_Jks ^dl j»l^JLj fji ^ 

J^. a" 1 -^" ^Ir* fr ^ UJ1 J** 11 ^U**- Windows NT flkJl ^Jb 
(.IkJl ^ t NetWare ^UkU li^U, .^ NetWare 3.X ^IkJI ^a ^ J-^il 
„|jjL. ijjj U> t-o ^U AUTOEXEC.BAT iJJL. ibb.1 l-j^U- J£] Windows NT 
JS" Ol£»k t villi ^ AiL^^L . ■jj-JL^i-^JI J-SCii ,y 4l Jy J\ ^ Jbj^ iSLiJl 

oliLJl a^jlSj Lj jj*t visit jJI <>• b lJL *" NetWare (.UiJl ^ Jy-jJI J-^-j 

.DOS r lkU ioLJt SjUiJI 

r 

.J*jJI (t^JuJl ijl^i LJLs- aSCjJI *L^j AJty SjjuJI «JL* rj2i tJ*>JI ,y SSLiJI 

\j\£ yJl jiljJI JS3 Net Use j,Vl JUl SaIpJj SLUI Jl ^yo J-t-J 

^p.U- (> »^7 tJlUSl J**^l U>-b •}*• ^ Windows NT flkJl {OS. 

»JL* ctalxij .JjJt>- oUJL. jt-L-^-l ^.Uauj ^ylybU iyV £—3 jIJj>1j ^^ill 

.SiJ^>^ ^Ljij J^.ly JUp oUiUl ^ ?v^ oliL. j-Liu-1 ^lil: J^j 4jA*il 

jiJbj _ NetWare olSLiJI JJtil ^Ikl HotFix ^IkJI NTFS oULJI ^Uii -uiy 

.^j^-l oUlki Jl oUUI Kery JSuj *Z~J\ ^yyti l>~-i 

yil» j Xa. *k-.ljj yUJl fltuil o"tf U- jy j^tUI Windows NT ^ IUJI j^^^j 
.^LJ RS-232 JUL. jj> UPS jl^ g-UjJl J^ij .(UPS) ^ILai^U Jili j^ 
fji, ^JJI Windows NT f lkJl J\ SjLJl UPS jU>JI J-ji »SlUl ^ ^^J 
i5U» c^ai^l \>\j .LAN XSLlJl ^J^^- ^*>J kji^ ^^J J 1 --)^ "JJ-^ 
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jjJL. iikJ ^ i jtu-. JSCii iSJiiwJl oUjUJI *-• Windows NT ^IkJl J^Ui 

Jii Microsoft *S'_ r l *Uaj ^^^wu C)t jJUj .OS/2 »lkJJ Print Manager apUJI 

*j.»^a.-Jj .Microsoft ^ olSLill J-vjJ iJiiSf iLLJI i^ljlJUoNl «j ^S^ii* - )! 
oUjJjf jliJij^iS" i^Lj t-illtj Windows NT * IkJl ^ J^LkJl JL*t ojtaj oljjii 

^ Aij« ^jjV ljjui\ obullJl /y> ii^*JJ »lkJl Jaj^ajj (form feed) oljL^Vl 
(-i^j JU.. JU> Windows NT plikJI J*i£j ttUUi ^ «U)fLi .JU*Vl 
_,iJl Jl**\f ^j-lJl oLult JUjoujI J4-J c~j_/X»»i«i_jJI 5iL ^sUjo (despooler) 
JjJUi ^^iJl ^V OS/2 J^isJl (IkJ Print Manager ^ lkj| ^ ^ . ^^KJI 

^ I^JUjc^I ^ iljLiJlj (pool) ^»>w. ^ tcjUulUlj cjUw,LJIj oLo^JIS" 
^ cAc^" e*^ lM (J* ^^J — Lw-x5l »>f>-Vl «Ju» Aij^ ( ^£»_. dJJ .LAN iCUl 

• i^kx^ ^jJUL-j JL«i«j *LteCA CJ15 _jJ 

J*p Si^ ^\ j* j\ <^il piLJl -^ Windows NT ^ UkJl ^ii, ojbl LiUSC^ 
Windows NT pJiL ^ jsl Cy ^jcj 5£jJI cJlS" lijj . iSLiJl ^ OS/2 .Ub)| jLaj 
J^JI ft^ ^^ r 5l- JSC1 OS/2 plkU ilfc_ iJl*- ,U3J dbSUj tJb-!j 

^ili^lj aSLUI oLLp ajIj-J SJLp- olj -J Windows NT *QkJl ^,,4-. 
(SLiJI oLsU^p Net Statistics ^ja ^^ UU ijb»j . l <J * i > lvaj "_, l^j ,lkiVl 
.SWiil oUUJlj igjiJl/J^I oLkp jjuS j^Vl ^^u ^ \jtfs J„j 
JjUj Windows NT f lkJl J^,^ .iU^,)|| cJj JL-jl. ^y^j t^LiJI ^lUtj 

JL-jI gjLi-i (<iJI) Alerter ^ sj^ du*j .4>^^, ^ JJjA Us J\±>y 
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Audit Trail i.JiiJl *y2j . J-^-Jlj gzil ol .pt 5 ju. L#,\ aSL/JI _^jl« dJULj 
dl^-jj .I^j byyu. j& JL^SlI {\y\j i^iLJl jilyi O^JUj<i^j •jjJUl (ililjt 

AT&T j Digital (jL&jjSdl ■ 

L«jJI i_«JLul uiv>j Oji ,^« 5j-Asfo ol^iJl (Ui-ij i*JaJl «Liill« JiSCw V 

. AT&T, Digital Equipment Corp. : Jl^-Jl IA* ^ ^j* *j*\ 1^4 l^ ^1 
*lkJl U_ r fJit icjK~iJl J-^jj *c*Li« ,>• JbJLxll cpj j\ Digital iS^ o*a* JUJ 

. Ethernet 

^CJj tLAN olSLill tuLf^ljj J^ jy Sjj-S' isa>- AT&T aSj£ dlLJ Mj 

•j c*sr-j>- jlj i Unix flliJI Ljjijj *>• iJ*f*JI oUt ^ aJlj ^>j^JI ,»-~«UaJI ,v JLiJoJl 

yyJl j>jjjj .lOBaseT oLL^Ij-Jl ibp p s «.^7 ^ SJUl^Jl 1^1 US' tl^-lj^ 

■_. ,< yj jj^O j^P 4]j_J*~«Jl olS'jJJI «-*! Jb-I ,_jAj tCjUilUjI {jA S*Ajiij ipj-<k>t» 

.olSLill aJL.ISGI J>JI 
V^ <J\ ^rj^l <>• -V* 11 «_** U^ AT & T J Di g' tal i)b*>iJl -olidj 

L~* LAN olSLiJd V-^J Jc*^" **&! b\£jtl\ <ilLJ idUS ,y ^aIj .olSLiJI 
(AT&T y^i I4SGUJ V JllJb liJULJ Digital tf^i d\ ^j) Unix ^ Ikll ^Ui J& 
»* Jtfj . Microsoft AS"yiJ Windows NT UkJl ^ i*>UJI U^i^-J OU>~j W<' ^ 
cjIjLS)II JL-jb ^l^LJiJl cj%1^ JUJU3 flfcJ IEEE 802.3 Ethernet flkJl ObfjiJI 
.IBM X^ y IEEE 802.5 Token-Ring flkJI ,_^* iijUUl jiAJI 

DlSLuiJI Jai^^i ^a Digital iSjji £u jti 

-jjj 2^ cr^" ^ 1950 r 1 ^ 1 y^ Digital E ^ ui P ment Co^ p• ^-r 1 ^-* u * jl -^ 
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Y^^y ^gtj Si j .SJb^iJI oLNjPI ,y Massachusetts V)ijj Maynard fcjJL» ^ 
JZL »L5JI «..k;~.T i-~Aj>- iyrj ^\ i>-UJl Kenneth Olsen \£j\*\ ^-^ <_n? jj 
hjj cJlS' Jlij .iJlJLiT SJUL- C-JlS" ,jS\ /j^j-Jl <~jIjjj i- - ^' <-ijUij ,y 
i_J U?" Vj LjJLjou«I frLJLJIj Oj^Jiif«JI » ; U , ; ... i i \^ T Ay>- zyrj ^^ J*^ Olsen 

•J*~ ct^ j* 5 *" J** - Sa ^ > »-* 

PDP-1 JjVl Ja-jiJI Ljjj-.L>- .b. \j~£ \±>yi> Digital SS^Ji c^Jai Sij 
^ 0!ApJ -J Ji j . 4JUJI VAX SjiuJl Sk-jaJl v-r-Lp*- 11 'l*- 1 - l*H "^j-^J 
ipA; ^ JI^Vl Jl Jjrf J^j . **y y JjVl Otf, 1959 f Ull ^1 PDP-1 VJ -UJ| 
^ Jij . Jj-Jj^Jl £• As^O^ CRT ^y LiLl Jj^-j ^j JJ ,y iijy" ^So (J 
ijiUJl SSUaJl (^Jj ^j— ^»»j i»J U^S3j ij-^WI r»->«»^ iJljst ij»^> fUaJl a-*»j 

^ Digital tfj-iJ SJjU«5 1977 jyrfjl ,J VAX 11/780 vj^UJI Jjil Mj 
^^kxj JjJi ji^l t_»j— U- jJy ijSiii\ viols' Jlij .IBM SSjJi _ 5p-LJI liJUL ^LJL* 
\.l r ^> &jj»H~A L. jJL* d)ji jykdl ^hj" Digital JS'jJ; iJijSf ^JUJI •j^JLJo^JI 
liJiiljji Ja*J VAX 11/780 .-j.j-.UJI fJi Jij .a5»JUI Sj^-^lj oL^ljJl ^ 
J^JI JU-jiJI l_--Ij»JI ,y PDP-11 3L.I.JU ajj^UJI oLjuiljJl -l»-j*j ^U..7 
1^-j*j ,^*j *5il_)i» ^j** O^SU 4*^ ^jIp tSy>\ AJI U5 . L^-J J-i*l*J lS' "J J-* 

. «ij*-j*Jl AJisJUJl Sj^fVl JUjOU»I 

tjJUl ^ c-*.Ji JLii !j>.T jKf O^k Digital iSJJS c~.ti 1980 ^L. ^j 
Ethernet *lkJI jijjj .Ethernet »lkJI oUaL>** i Intel j Xerox t/Sj-S ** OjUdL 

JS'jJi jS\ T^aj l)M -ryi>y ^ .^cS\ Digital JS"^ jjJ*i<»-i cJU>- SjJLSJl « JLaj 

Uj! Digital ^^ cJjit 4 JI^-Vl Jl VAX V _^UJI LjJIjjI ^JU-. JJ_, 
f l& ^j i^- JLij . (Virtual Memory System jU^-l) VMS j\ hjt>\&\ i/IJJl ^Uii 
ibJ c^ 32 -^ cjUjJI ^j^JI f .4 ^ | ^ t 5_ > ^Sj| SiLS^^U IJU JJcJ^I 
St.1^ Lllai VMS flfcJL ijjJl VAX 11/780 V> -UJI ^W J^j .VAX Vi-'j^ 1 
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J^jJ «^ /y> Uul Digital ISjJi iidpl iVAX 11/780 flkJI I+hJLS JUp 
•IkJlj .Digital aS^ olSLi a^*^ L»L»f £?*sf ^JJl i DECnet y* olSLlJI 
»wjj oL>^«IjJI Sk-il _jj (juiLjI J^tj J^" >^ j ^-i-lJ (_$ jjij <.; !> ../ » . " _jj» DECnet 

^1 iJjt^i Olifj iJljpJI oSaMosU JvVl ^ DECnet plkJI (»-^a; ^ jla! 

A»jj .iijljljl Cj"5Uo_pl ,j* Uul Cols' L^J tJjtSlI oliL-JU ij»j^> L.L..LJ 

DECnet «»lkJl JLiJl 1 1980 fLJl ^ Ethernet ^Uiill l^UaLi*. Digital iS^t jIjl^I 

Ethernet o^tf ^ DECnet *UiJI ^>j ^A ipJlj .Ethernet ^UkJJ ol_>li)ll 
ISeM Digital -jSLj i-iljjj ..JulSLiJI J-^»jJ Digital KjAJ jiiJl J*Jl y> 
i_^Ij>JIj ^ijlkjl Ja^l LjJj^JUja-j ^1 Ethernet j»lkJl o^j y hJ^i 

. rl>J>N\ oJbljio Cjs^vjI tUliCj-i -j*-^ l** 4^li*A)l «» r ~ r -l_^»Jlj a]x^_j1<JI 

. i^ll oJLpUJI ,y. <yS Jr J\ iA-iJl i^-^JI UuSlI d\ Digital SS^ J/j 
SaijiJl L^J^\ uj-s-l^l ,y SL-VS" aJUl, £-j 1989 (.1*51 .. i^r .. ^ cjU 111 
^jjJI ( ,..,„„:H ibW y c^jVl J^ *ciiJi ,y ,**% .IBM v-s-lj^ ^ Ll*3 
^111 ^jJI jitj* j>j1I JOlj i Digital tf^i ^ ^* oI*js* g-d MU-* fUidJ 
*!& i-^jj" <y lilJJipL-. JjjJas-jj t Novell tf_^ ^-jlx. <y Digital ?$>* ^ 
^ D>UJI jyuj .VAX t-^U- ^ Novell tf^i ^ NetWare olSLiJl J^" 
Jay VLSj VAX ^--IjpJI g v^*-^ 1 ve-'j^ 1 C^ ^ S ' lP NoVe11 ^J* 4 
.IBM tf^ VUV S-r-'j^ 1 C V > r- , '> >J1 "■ i * ^^ 

Digital j> Pathworks jkUaHI 

SjjiilL. Digital AS'yJ 5k-jaJl «— -.l>Jl ij>" «5ij-^' l** ^W^ 5^ ^^ 
Jtoiij .DOC flkil J*i3 ^dl w^^ 11 vs- 1 ^ 1 ol ^ ^L* 51 ^ J**" ^ 
»UU y> VMSj .Ultrix jl VMS :JJ^I ^l^ J»-! ^ !k-jsJI vr- 1 ^' al * 
.^ijl ^ ;Unix flfcJI ^ jlJL^l ^*j c Ultrix L^i ^ '^ j 5 ^ 1 tM^ 1 
Pathworks for £$l ^Ju j^tj *^ly 5^* **-l _pu Ujjs- Digital aS^ J>-Ij 
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NetWare for ^Jb LU LUrf*. t^a. Novell *S>i Jj-J cdUS Jj 5iLft>L .VMS 

.VMS 

J^ iUubi. ol>Jl j» Ijs <y Digital K^J J ^^ ,JSS J A ^^ -^ 
at» ^ j^3l itf obJLdl ,>• j^ f-»J ol~«~Jl i^a Jl>j .Unix flfcdi 
fllaj ^- Nju AT&T «S>S ,y Unix JJuUI fUii ,y oljlx^ JLSj Digital tf^ 
J^JuUJI »JLi tjiSl bjA ouy ^JJ. f-fc— ^^r 3 '^lj - VMS ur*^' p-tV 1 -^ 
ojJuot Jij .»jobJ i Ultrix 1^j>*-j i Unix flkJI ,y Ai^-J Digital U^ ^ 
4iw.t Microsoft ,y LAN Manager flkJI ^ IjIju*1 1991 fUl ci^ ^i Digital 
.LK Windows NT »1&JI **Jb iSfl Digital p£j i Pathworks for Ultrix 

SMT JjSjijjJl cilia ^i U. t^jj^Nl Jb^Jl g^J Lm l$I Digital fjffi 
iijj - j -, >-- j . Digital ,y VAXmail g*kjA\j (Simple Message Transport jLastt) 
jA\ V 1 "-^ 1 ^Ij^'j oULidJ j^i U-. *Uj1 TCP/IP oljoaJl oUwIjJl 
Ua tr^i <4^ Ultrix E'M C : ^ 1 «/ <J"~" ^ TCP / IP ^£y j ^ ^^ 

Digital Kj-i jAbf JSj t Microsoft Windows »lkJl (jf^li* .xJit *4^«ijj 
;L*Ua» :bl Pathworks for DOS *-f*jj Cx^^j •*s t y*Jh (0»«i-*»JI o^UL* 
flkJI ^ ljlJU*l ^.Jd Ol US' t Windows flkJl £. J~d w< VT-320 <JI>JL] 
tjj^UJl Ji- ? i..j t^JLil j^iJJ j^j i PC DEC Windows ,y>JU X Windows System 
VMS j^JaJj Jb-lj jU»l ,_yi *J>j*ij Ultrix DECwindows J~kr JLi-j «1>T ( _ r ^**iJl 

.j^T jU»J ^ DECwindows 

Digital {ja i_. y nljgj ol^jJl 0_^L*j ^JJl ^U^iMl j*x-j 61 j^-j^JI ^«j 
J^»j>? iJaj! «-• *— £ ciijJl 4^* UJajj £■* Digital oU*n* JUjCmiI a^<>> «_^ 
*_^J_pJl Jaj^J ojLuj iijt Pathworks for Ultrix *UiiJl ijjjj . i£/J-t olSwi 
^j Digital ,y VAXj RISC ibJI £• OS/2., DOS ^Ikll JiA; ^J| a~^SJI 
.NFSj Windows NT^lkJl jLt: ^Jl ^Vl vr-l^l 

Unix j^UaiJIj CiboAll J^ jj 

A«ju 1 4^>- ^j . 0jf£ ^"^' ji f l4-»JI iJbou ■)■>.»■■<■." f>uij jA Unix *Ual)l 
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Zj>j+»j X*p oUa>b> ;L-~<JI ejjiali aJUJI L^SUJl *_^iIjj»J| ( JLp Unix pUaiil 
tiLLloJl *4>tJI {j*j .(CAD) j_jj*»UJI oOpLmw * .« .^7JI JL**Sl *)Uic«^J!_> 
hjj£*x» XijliS' 80486 pJL«*j i-jj-^U- lJ i» Unix »lkJl oL~jj* J Op J,.r Mr 7 

^i iLkr pjl^j jJ-Jl-Lsj f_^2jj Unix />UaJI J*-1j ^JJI i_j^.U»JIi Sil£]| JLii>«i<Jl 

Ulji Unix *>UaJl (ij-i ^ L5jiw»*Jl i^ii^uJlj aJLJI JU^Sfl oJL* iljSj 
apLWj oliL oUSLS 1 aJUUJI Unix («lkJI i_-~*l_p- «-_j^l t^ abUi*- Ijj-S' 

Santa Cruz tfyi ,y Unix j.lkJJ S^SlI oIjIjl^I I^JS ^^l <^jUi Jij 
^J flk*)/ SCOj Microsoft j AT&T ol^l cJ*p jlSj .(SCO J) Operation 
a Ju Jbjjlj (compiler) oL^-jiJl ^^ JLjcJ I^SC*j Unix i»llaJI j-« «i>^.JU» 

AT&T Sfp cJlS" JLil .Digitalj AT&T ^jAlL. Unix pUidl ^jb JaJy. 

SJLxJi o\U<»J^J i_ijl$JI CjL "A>- *-j jtjiiT.n* ,_^J| oJLp-_pl A^j^iJl *Zj\y~* »JjJ 
i£*i tOlUiJl 0* ^'J • SJ *«^ JI ^W ut* ^J^ 1 y^ 1 JUlMl oljbj 

«ji» JbjjJ L$JUjC~j AT&T *Sj£ isJ\S ,_^JI *£>*JI ol Jb-jj »yLiUl V",**" 
ju. AT&T SS'j-i ,_p *_^^lj>Jl ^Uaii-lj ^»x^aJ\ J*p jl_ r *^»l £»j . oU^iJl 

Jjc^j^ ^y?^!^ jdj^ J"-**^ *J>-J il>" j»-«^'W ^^ji <■ • — i»1_j-ftJl Jj>>«J **J»JI 

. Unix * LkJI jJj jikuJl IJL* ,y . i^-l^l j$\ ^^>^> 

Digital Equipment Corp. Ji, olS'ytj AT&T iS^S cJUiJ *»aJI ^ 
^Vl ^Jb-1 « J~*J Unix JJ^I fUiJ L-jJ Jij . v^ 1 ^ 1 ab * l^ <J ■>-^ JJ 
^ Unix fllkll JU ^jVl J^JL r li Jlij, .DECPDP-7 ^j S*jJiaII Digital K^i 
^i Ken Thompsonj Dennis Ritchie & J^ ^j jSCiuj 1970j 1969 ^UJI 
^i aJu^L Unix fUiJl ibS" iil*J o-*: Xj -AT&T »jil (Bell Labs) J. cj\j^ 
Js^idl r U» AT&T c-iJi ^ij . Ifij SSiJbJI C i^Jl SiJ JU-^L, 1973 f Ul 
(FCC) S-Jjj-Vl <JljJbiJl oVUlNI <^>J 0V tl^. ol^UJlj oLKJl J[ II* 
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t4jy SJLpU Unix *lkJl yS\ 1JL» ,JapT Mj . L^Jj^Ji oU^uJI ^j y l$i*i* 
iiys. j*J ^ IjS'L; Unix /"UaiJJ j^U^J' «— ^.P*" ^Ua^-I iJ^J I^JtS" ^L. Jij 

^ Berkeley i«wU- ^i Unix AliaJl ,Jlp c»*j ,-dl 0L—3JI 03? JL»j 
jj.jkJ olj^lj i&JL S^^l S-if (t-^^j olSLiJl ^a iiU^J ^\ LJjj^jLJIS - 
(Berkeley Standard Distribution jUai>-l) BSD a^—JI cJU>! t Uo»oj . iTjU^I^JI 
jIju*)II ^ AT&T Xj£ ciUlj .TCP/IP oVjJjljjJl ULiaJ Unix fUbll ^ 
i.l^JJ (5_ji— Jl 5JIp ;j-._j olSLiJl J^s^j-J oljOi Unix System V ^UkU 3.0 

.(jijdl) Streams ^ju SjjuiJI 

iJL-laJ gf\ji <t-j*.^.' t^l* olS'jJS "w> «jl JIj Unix jUail Jblji-Jl f-liJLiVl l)J 
^^JLc-j Unix j»UaJI [ JiS- SJUJJtJI Akw-jl<JI i_«J_pJl idatf ( _ r U J-ojJI f ; t»t> J 

sj^li i.jj y. dlJS JU ili,Vl Jb4, .DOS flkJl Jis. ;ju*wJI l-^-Ij^JI «*&! 
JjiJLill »Llii _^p iJljJa« (iL5 Jip oliU JjIjl>- cLuJ viJU ^xJ ^1 Informix oULJl 

( j£«jj . L j i a£^5i i_j_j~jU- 4JxuiI_^j Lj!oJj>«jj ia^jl<Jl i_Jj^L>JJ /j^Jjt.l^ttJI iJLC*Jl 

( _ 5 vai^iJl i-jj-jUJJ ij^JL DOS *UkJl irjliJLS' jjur iSjA* oliJL. jtb. f-LiJ} 
i2j_,i» 5j;*JI oJL* ij jjj . L- a ... A «. l l i_j_j^UJL SL/ii*J| oLijlla*U Unix j-_^ <sj\JLSj 

■ t JL2s-j fjj* oULi sjlpU *UaJ f-LiJN 

(OLo Jl Unix flliJI Jiij lj^-U. Ji>>*iJ J> SJLp ilL* tJJl~. J5Llto 
fl& ^Jb 1>—Lijj 11)15 AJLjaAJl l*jjtfJl p-«ljJI Jb-lj .L^iui ._^.|j>- iSLJS 
NFS oliLJl (.Uii JLuuj .Sun Microsystems *SjS, *i»^> NFS jt *SL^\ oUL 
bJUi. Sfj^j (PC NFS yPJb l^lij, jLi; yJl) AiU-ix^Jl Jy^iJtJI <_~J_>»J| 
p^j .Unix oUL. ^Uaj J*>«i~j t-i^U- ( _ 5 1p fcjicJl oliLJl cjLSJU L«l_jiij 
& NFS oLiLJl fUU JUjcl-V ,y^-\J *V**\>. Unix oUi- J^j olS^J Sjlp 
jj-xJI oLlLJl i-Jbi ^pju %'U- 1>*-Uji AT&T ^^i cJU-i jiij .Sun ^^ji 
t.^u Uj 3 jIju<»)|| Unix System V ^UiJI « (Remote File Service jUa^l) RFS 
olS^i J^y JU^ J NFS r lkJl L^l oJ& Jl J**, pi RFS f lkJl ^j 

ij* r^ <-^l Unix r 1 ^ 1 s^ l ^^ 1 G^ AT&T **** v:u * u ,993 f 1 ^ 1 <-Aj 
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^IjXi ^Jji yi fyA olSLiii JJuiJ ^lliS Unix |>UiJI JJii~*i |JU 4 Novell isp 
y» JJ J V^ AT&T **>* £*& tNCR g^W l**~* <-l^- ^ ^j .Novell tf^ 

ol> ijjlj SLjt oliL»- aLUS - 4JL.U ^(^r j\fl ^JU> c J^&it JSLij -u j^a;) y-T 



POWERLan ^Ualif ■ 

^JUI j^UJiVl JJ ,>. 1985 ^Ull ,y Performance Technology tfytJl .■-,.„. It 
l^j oU^ljJli fc^l .Aa ^^iJ, iDatapoint tf^iJ ARCnet plkJl ,|jj I^IS 
V** V 1 ^ POWERLan ^UkJI ^cui, .a»JLJl s_^*-Sll ab> ^^ Uit .o5J 

Ult. Performance Technology ^ 3.0 jlJu*)ll POWERLan -IkJl _^J, 

SJp ^ (i^l aSLJI i^Ufl j»Uij J^iijj .oULJl Sijui* pU*-1 cjULj «u*lij 
flkdl JUJL.JI ^^-jJl Jrf-Usll iiULjj .JUuiJ)|| S^JtSJl ^JlXJJ olj^ 
.iSLiJl obL^j ilo*l J^j ysJl lirtjjiVl ^ SJUji apj**«> POWERLan 
Co 32 j J,LJI POWERLan ^J\ _,££, Ijlu- fl*t POWERLan ^UiJl j,^ 

i-SwLlI LjjU*^ aIsUJ jUo.t «JU> Performance Technology y^tJl »jlaij 
jilkJl JUjcu-V /j^j^Uw. w»J Ua->-jj" ij»-ij*Jl i.jjJI ^ .^tij .POWERServe 
i~*iJ Si^jj icj32j J-tUl POWERServe p^JLJl <y> ii^ij t POWERLan 
SS'j-iJl lJ S3j .$645 j*~ui Lotus SSj-A ,y cc: Mail JUjJl 7y>\jjt &■ ^M^** 
SJjlJL. {j£i*jj . tSjs^l ^ ; *^ , l^j tat* ol*-j*^i Ueut »jl2J Performance Technology 
Personalj LANtastic Ji. i4L 4 LkJ1 ol>^uJL POWERLan ^IkJl ,y sjUp J£ iUS 

. NetWare 

olJLi^-L £«:...■£*, J, t JaSi L^jij ^.J Ly^-jll POWERLan ^UiJI J^-lJUj 
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(7 _ %\ &M\ 
.lixiiH ^Mj* j-. ia*j« ,&uu (jtlu U*ji>uj '"AlASi POWERLan fUail\ idiu 



dL> L, iJJjZJL. iuli. jf ^Ijit Slj-J SSLJI ^4 Ji^ JJ J>*»jlJj .U&jt 

dUl JSCi ^1* oU^iVlS" ^jstt liiljy illi*j .JSLill Ji,. Ji*j t^JJt jlJ^Jl 
.JL*j-.!>U W* POWERLan J*-U" J«^ ojL&M o^ «u.Tj -jjj 

J^jJI dJU Ol*A> SMB d£yjj\ POWERLan, LANtastic OUlkll ^jljj 
<J)1 is r \*%}\ tijs ,y Windows NT jt Windows for Workgroups *Uidl ( ^iJL. £« 
^l^jti-l ^ !>tfJlj ^jil l^o ^JJL POWERLan flkJl ^SJj 'i/^l £* u .rt 
.Microsoft ,y kiilSLiJl J^sOjij p-*^ J*A: (_*■*»«-• t-^«*U- i>* *jl**k* •■I***! 
IPXODIj NDIS Ji, n5>-I oVjJjljjiJ Upi Uul POWERLan flkJl jOSy 
Ethernet SSLdU inbl^JI jJi^J ^jJ! Sj^Jl «JL* ,^^1^ .Clarkson »jj oLL-^j 

.ARCnet j! Token-Ring jt 

(.JUL ^JUI JLs-jJI jJI gruJl jaj .jliw. POWERLan ^ i*UaJl *Uu DJ 
,y ^j*^. al j*[ Sj^iiJl ipLUl dJU ^jS . (class printing) hjtiH JpLIJI ^Jtf ij~. 
j\ £j> JLmcl-I jI i c^jSLo* .jJI ^J ibktlS" i^ jLjm (j^L-I (JLp ol*jUJi 
J-.JJ t^LkU IjaU- j^j" L.ju*j .OljJSfl ^ ULUI jl tJjjJl <y ^U- »>«*- 
*ull» Jl Lib>L> J** POWERLan flkJl J^ jm»~ fciJ ^it ^ fjjs. 
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cj">LJLj" ~_Jkd UojI POWERLan ^IkJI <JL*xJ dt^jj .oljOiJl JJUt Uj^p 
jr-b>»j "^ lu£ lijj . LfJtAjj JJj cjUuL^JI ,yj}_^ i— »L«_j1m «U«>)j dliutls "-jji^a 
£. J*i- US' l_J fc_*Jl *L-Vl J^U ^ oUjLUI *U&I dbSUj ti.^iill apLUI JJ 

^iljj POWERLan flliJl J oUullJl ^ SJI^. slit JLjou-I dc&^j 

obi L)l£*k_J -^1^1 «J^»1 V^i ^ 5s *-* k^j* ^^ ^J^ U^J iCjUiIIJI ojbj. 

.JjuUaJl £. JUttl gUuii JU- ^ jl S»lUl 

US'j -j^i\ l-i* ^W- ,>• POWERLan J »ai^~Jl 5jI*>- />l& juj^ 
^>. ^j^. •?.... II <-JSJ POWERLan j.lkJI dJU ^j. t LANtastic flkJI £. JUJI 
■j* Jj>JI LANtastic *lkJl fJij . iJSltj iuIp^*j>^ J ^^ojo-^j j\ *~ju> f-lwt 
(.jLi^L-j oIjLj oJ^li &*••*"!. POWERLan »UiJl ^S3j <.*i*yd\ oLJjVlj *^»«JI 
, lv?* -J »JL>»iu»«JI 1— 'IjL> SJLpIS «j»j . 4ji <J_j>-jJI A****^ oU-lL> J£ l^jLvu ryu 

•■W 

^>y J* 6jS> ^ POWERLan ^UiJl L^JUL ^di ^^1 oL^>Jl ty 
filkJl £. jtu-Jl 4=r-ij iWindowsj DOS flkJI jLil ^Jl SI .,*■:,„ ,11 vr-'j*- 1 
J^jJ a»-Uj >_j£ bj_, .cuj 32 j J^Ull POWERServe *>^ky.j 1 Windows NT 

oLoli. :jip JJj LUaJI J| ^-Uo c^S 1 lil j^SCj c ^i* Coactive Connector t J&\ 
5SLi oUk, aJiJ ,yiSL- POWERLan f lkli i^i cj*JJ JU^ JJj asLiJI J 

. Oil* oljim SJLiO >_x^ 

LANtastic ^Usoil ■ 

«>. jl NetWare olii* AlkS" uJJJl v_— >■ lui oUJU iijk* ^ g «Jjli»j 
^Ij) LAN iSLiJI (viL. ^U^ ^^o lUnix ^\S ^UJI iJ*^. JJiiS (.1& 
.oltJl ,>• J-lall £. i-frJI -»I>JI u^-i D0S f 1 ^ 1 C J^ 1 * 31 (8 ~ 8 ^ iJI 
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d\j BLiJl J ijijn Jilj-Jl J*jJ it DOS flfell £- 4L.UII oLiLJl Ol&Jy 
.aSLUI g-Ujj J^j^o" x* Uajt JSCi^ J*«s-. l#it US' ciMiJad SyjiJl RAM 



oLUUI ilajL-L SiU DOS flfcJl gi *UUI 



jLILJI p»i" V 



iPj.^ , „ >!■■ CJUJUJI A13jly-U OilP JLWJO *Uai)l £* 4A*UUI li<L«J»JUJI *j*j 

yii^iJl i^ljaJlj .iJLi-J Jil l^jlajj UalJ^l -j53j iflfJl SiJUiJl iJiiSfl 




(8 - 8) J&AU 

Artisoft 3&yW t^iij .DOS fUiiH Jjl vJ«ju| gj.yu. |^1 A jjuuo JjAJa fUii LANtastic fUiiM 

.Ethernet a&tlt* 6* "J ** 'V'"*'" i**l <^ UJ> 1 *«»»*■» I4MUS JulLuxI lUaUJt VV"1jA+. 

LANtastic ^Uaill olj^ 

j^SmJj ■ **i_r* *~r^i yjij s_^SlJLil {y \j^fi Ijl^ix LANtastic *UaJl J**^ 
RAM i/lJUl ^. Ja2i iZ+AjjLS 40 XpL1»j oliL. j»^L? J*UJl ^^-iJl i-^UJl 

^11.^- .., 1| ollv>uJl (ji i^if^Jl jJ" ij9*S»»J U5" t ■ )■» » , .tall flJii oLj^I^j hhA^OAJ 
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£j>j j\ <*Z.j+l\ ijS\M\ yi J-i^Jl fl& Jj~~j- db5^j .Ja2i <z H l, J LS 13 JL> 

J* SjJiJI «A*j .4*^J( j] «fcJJI SjSliJl yi l/li ^IjiSfl 3tSJ £,1^ 

S^L-JI ,y yi& U jj»j DOS r lk)l \^c^ "J ^1 s^lJJI ^ J^JI 

.RAM SjJIJJ! ,y jsS^II Jl j-b^- ^| Sj;j £]| oUUdLI 

oULj SSLlJI jil^ ^jcl. LANtastic ^LkU Quick-Install j^UjJI ^ 
oliLJI j*\jl CONFIG.SYS cjUJI Ji*. _^j .LslaL- oljLu)Mj oLL-»Jl 
f,>i LjUjj LiL ►^^i^j *v*LJl Lastdrivej oliUL (*£>*rJI J^fj ^jlj^b 
1 Quick-Install g^jJI JUjcu-I yi obyw» tll^rlj lijj .J^lj ^-l 5SLiJ| J^i^ 

iii; JLp SjJLaJI fr~&t j\uj> hAA, j^L. ^U^ LANtastic plkJl j^ 

oLiLJI ,y> jUaiVl «_!*» ^ >^**^^ *pU«JI t_is«»lj » jJ 5j Uijj /j*^I ik»Lj ijjji^ 
.SSLill yi l^jJI ij^Ml Jb-1 JU> l^L> ^ ^1 

OliLJl A»lj^ » i d jL »«JJ ASCjJl 4joU» *-cSjlji i^^* - Sj k5 Uajt dLSC»jj 

.jiSl 51L*P ipLlaJl (Jjc?- ^^ ollj— anil! oJL» JI*L«jj . ^yjyUI ^^lp iij^j^Jl 

oLj^JI iJJb- ^ i*UaJl jUk3| i.«„aI J,LiJl #-!te-)M ^ ^^1 dj^. ijti»_, 

IJL*. j^vOjj . W>- t_jA* 1 — iL- JS" *JJb- ^j» VJU SJb-lj Sjtia jUisiVl i_4.^a.1 <LiUJl 

u~* J-^jiJ *^LiJI 5"LJ» ii>UL»* yi j->-lJl i jjl» ^Js-1 iijJb "V LjUp iJLi. j>Vl 

J*>. ^1 J^»jU LANtastic 6.0 ^\ ^i ^j^L. Artisoft X^i, c-li xU 
,y JU£«JI c^lSLiJl ^i y-.l-.Vl cJl.^.„JI fUUl Microsoft Windows ^UiJl 
6.0 jlov^ 1 fJLi >i»j .LANtastic^ Windows NT, Windowsj NetWare oUaJL. 
J.».«s..j NetWare *JJU « J^LHJ l^J[ 7^^ c*^' ^Wt*^'^' J^ J*^ ^ jX^ 
SMB J^yjjJI J»«7...t Windows oUiL. ^.j Novell ^ IPXj NCP .^J^jJjjJl 
oljjl J^ LANtastic 6.0 fUUJ yJUJl VrjJl J£* tjjtt .NetBEUI f lkJl Jlp 
yi^UJI g*UjJl ,>• SlJb Artisoft tf^Ji l^-j JJv. JIUjcU '"&* lihSUj . JUlVt 
yJl o^/jljjJl -kii LANtastic f UkJl %rj _^ J*>o, .Novell ,>. NETX 
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^aJL- att lib -iJL-^J ** LAN «LUI ,J l*^ ,/Jl oUiLJJ L4JI gla*j 
•jJ LANtastic fUidl if^-j „£- <^ icUJj^j J~>~. J •&* J**JI 0* Li*j^ NetWare 

.NCP oli,,..,, M J^^ij ijJLiiJI dtjS'li jL 

^ li> DOS jt Windows flfcJl Otf 1*1 L- WSt v^^ 1 e^ji *■**■« 
tiLSUjj .S^.-s^aJI LANtastic 6.0 ^IkJI j+*\^- v*rf ^ lj* 1 **^! dL>-L>- 
£. BLiJI o^^" ^LiJ^J Windows f lkJl JsMjj j! DOS fUiJI J^-Ijc JUcu-l 

.cjLuUJIj CD-ROM ,yrf>SMlj fc^JI u^ljiVl olil^ 

coUj^jjwJIj ^..^r.^H jJlii iL>- ^ljlc>- LANtastic 6.0 ^IkJl (>*vai 
Jb- UAjI dJK*jj .ia/UI JiVjJIj oLILJI ^ J^^l Jj£- j-~" ctiJ ^i, 
jlii^l i-L* SjbJ. slat dAJ j^Sj .pjldlj cijJl ^L.1 JU> iSLUl J\ Jjv.^1 
oLiull» <_^LJ /»-i>J l)1 If^ij ilf; |«-SC>csJl_j ipLUl JUp-1 SJIj^ aSLsJI S*Li» 

Isyry <^& J&} AjSLiJl DDE SjjJI /j- o^J LANtastic 6.0 ^ UiJl ^^oi 
ol.jl^.Jl tfjli-. dU £~S ^Jl (Windows for Workgroups flkJI ^ dili JJ 
L poS tLLSC«jj . S^JLJI j** Windows #m j^Jiilj^ j^JLJai? ^ L^La U^JJ 
^i y>-l uJli,ii:.i.» <_jj-oL>- ^J i_>l.s rti ^..«- i l ( _y*o»«-2JI dLj^U- jjji l^4./i1j oljLJi 
. cjULJI dJUU ^^Ip .,"..■ oIj-Ju 5j1 (ULvai^sJI djLj*aUJl (jj-j^-j iLAN JSvJtJi 

ol«..U' U«j1 LANtastic »lkJI ^-Ati i£l1>«JI SJijI ^xJI aJIj** Jj iiL^flj 

^JbjJl JJU-jJl JLi-,1 Artisoft Exchange Mail «-«lJjJI dll »^ij .Windows *lkJi 

LSj .MHS Ji* Jb^ l_jI^, ^ WAN jt LAN SSLUL Jvai. ^^Ji ^t JJ 

^.U^JI ajjj 1 Windows *lkJl « ijj*JI Microsoft Mail jv^l --. JUJI 

. |,-. JL . tU >i<ljLsi- oJLpj jjjbp |«-5l j*j U>-lJii« cjIjUL^* Exchange Mail 

yikj ^. Exchange Mail £*U_^I JJLlj ^ ill dljb^j j^aJU JU-i^.1 dcSiu 
jilj^ jjJaJ ^1 jjp jl ^UjJ! IJL* ^ L^^b-,|j oL-StiJl JL»j)/ Wilji. ^Li 
dJL^*, i oL-5-LiJl JL-jJ JJ iiUi^Lj . ^^LUI iulk J;-^ J**^. Windows ^ = - 
jt ij^JjJl (pager) SbLJl s_^>-L JUj^ ^i^_, Exchange Mail -J&a JU«l-.I UjJ 
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,jj| oUUi>-^l ila^l Artisoft Exchange Scheduler £*UjJl dO j^jj 

- ^...^ j ; ^*_J^I -J^C*^J JI J ciijU^l oljlqwJ L-o_y**j ^taMjj -j n. -M"l J* J • 4 | ..,(T»«JtJlj 

Ja*^ liLSCftjj t ( jri> p ' 1L *Jl a>-i •^'^y /*■* '-Jj^^i ^^y ^ss*- <JL>- ^ kil-fc^j 
sjlp LANtastic 6.0 /»UaJl l$J *jl2j i5j>-t *~-lJ XSLiJl ^ apLUI J5wJ 

Jp-Lk (viLkS^ /J**^ t-»lya ?,...< j^aixJj i-J i^oil»- (_gl 3lJLcj cLU t*~j _^J • oLomj 
i ipUaJI oU-flLa Ojo JLSj . ( _ F ^fl*l A>«£ cij 3 "' Aiwai.*^ IL*^t>«Ji i^**Aj»1jr>- S.ny>J 

oU5Jl»5 oUL^JI (j-ij (J-i^J ^1 oJa^» LANtastic *lkJJ &LUI cjIjIjl^I 
*JuSl JwJl JL,j1 JJ LsUi; ipUJI JL*t t-jv»j JJUJ LjLssM iikSC«jj c oLSJL. 

Jlal . JjS^* A^~j Z*>~j> ^L*t »JaI C*^" li} SJLjI" e_}~" ,y»j _ jUiiVl uw> ^1 
•j* i^LJl c*iy\ jlAi« &jl_^" ^ C-p-Ij! ^1 SpLLJI *J»L> J-SLtJ Sbt l/z~?&\ 

.tl)UjJal3l (_LJ«^J JLpLlall JUpI i»J£j AjjS'jaJI SJb>-j 

<iL1Sj . LANtastic tULUaj *SLi *bt SiUjl Ihwu ii^ 6»0 jlJU«^ll ^ - ^"j 
*lkJJ f-UjJVl i»-J *-• LANtastic ^UaJJ ^LiJUMl Ja^ oLUJl JL.j1 **2s 
J^i,\ J[ <ytL" bj> & SSLlJI JAS jf f jj sap JL-jI lill ^ ^ -.NetWare 
i.jj JS ,_,!*■ *}^l jl»-ik *i^^' V^ 'pLiJGVI -^ V s ^J 5 a*-? ■U J1 ^-' L ! 
Ujl>-j JUiJ . aJUI l.jjJI JL-jI ,y SSLiJl ^.V o^ ^ cM S5 ^ 1 -«* ^J 3 
U»- *4» _>^i IJL3 iaL-jJ t^JJI v_ALJl *jf» i^ji py^l J»*J £* **j*-JI i^jl l>' 

.LAN aSLUI yi ^U^^l c-Jl JUo^ 

ol»> aJIj-J LANtastic ^UaJl ,y S^lJl !>} sb! JUxl-I dl^, 
Sjbl sb! iU*LJj . *SLiJl olii. oUiU JS^ ^liSlI oLlL^b ^V-Jlj JiSLiJI 
icjULJI oLiL. JL^i flit Sil^J Jojj^ OjSi ai olj~« it a.j*J ^ iSLiJl 

.JLjc^U '^j--j c? - -^ ^^ ijS ^ (*»*■"- LANtastic 6.0 j.UiJI ^1 

.dk$Li ol>-Li>-l JbljJ /«-• *l^g — ; LANtastic ^UaJi 
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(jltdl^rt NetWare -3 LANtastic ^UUaill Artisoft (y* CorStream pU&JI 

ISjLL* j^3 LJU- 4j[ Jjjjj ol£jiJl frljJiji /^jj L:o . ^ L^i* Jii* SjlpU ilL* 

loJLpUII »JL* j*-£] lj-f>-j . (t Ji.<JI/>-il., A7 i,. < l 1 1 SSLii JJ J_»»»ii il)l jl JLzJl ;*jIjjj 
olsLi J-i-SJ /»lk JUjol-I ii^M Artisoft ,y> CorStream ^..a^Jl ^iJUl ^jo 
CorStream _. .Novell jy NetWare L ^iivJl jiUaJl Sy «-. LANtastic jlJJ _ j^Jl 
*yjj NetWare 4.X fUiJl Jji JiiiJ NLM i.j]i^ j* LANtastic y> 1,0 jIjl^^I 
ojLiL-Nl *-• NetWare oliL JiJU J>-ta LANtastic cjUL» j^iL. ».LU^ ziil^l J 
.NetWare ^LUilJ c^ 32 j JJUUJI aLj-JI oiJUiJl apUJIj cAiLJl oL-Jbi ^ 

LAN olSLiJl jj^J SJli. U^lrf JjSlI SjkJI ^ CorStream ^UiJl jju 
J-^aiS/l /y tialSCJIj ?taS/l i^J u^j j/jOj . Sjj^Jl LANtastic »UaJl JiLu ^1 
jiji .LANtastic _, NetWare ^IkJl JJLu ^1 Sa^j-JI LAN olSLiJI p^ 
•jliu-1 ^jljSj ' f j&a- 100 j 50 j 25 j 10 j 5 J j^rf-ljl ^ CorStream (.UfcJl 
•j^ oi^Uw. i~*iJl ik-J $1,149 ^J\ 4.1.3: .^Jl ■j^Jj^w. i^*iJl iii«~J $949 ^ 
lj>jy CorStream flkJl ^"L, . LANtastic 6.0 _> CorStream ^Uixll .j^i-jdl oli 
flkU ,^21. ^1 ^ 4L*^" d^j ^53, 4 NetWare 4.01 flkU -^oij^. ^^j* 
$1,095 Jl^*- Novel ^ NetWare 3.12 flkJl y^ £JL iJijUJly . NetWare 4.X 
flil ^l iiUtfVLi ipUallj oLALJI oUjl>- J6 jjjjj ,y* J^i^* JL»»iJ ^^-^d 
^ V^s-j^^m i^iLJi .JUjcu-VI JfJl LANtastic »lkJl 6,p ^ ■jSdj 'J*ail 
£. ^>Vl olS>)l Lj-^" jA\ NLM oU^Jl ^ J*lM ^ ll5> .>/ cJj 

.CorStream *UiJl 

CorStream ^UiJli .s^iUj SJ^. CorStream /.IkJI J** *|jj s^l o| 
oLit Jl I4J j^j iiUwJl LANtastic f lkJl .-j-lja- ^ SMB f j^l ^^ 
oUJl. oL.Jl». JS" J_p- LANtastic «^Ua^» ^LiiJ ^ liSo. .NetWare plkdJ ojl^. 
jx; 4jLullij NetWare ^Vkl\ olil^ J5 ol &- ,Jj . NetWare 4.X ^lk)i 4*Ll»j 
|.lkJl O^i t LANtastic oLultj olil^ BUwll LANtastic ^IkJl v-^-l^ 
u^. "¥ 'ckp^l ,». **' L^j .abn-Jtf iSLlJl oUi. Bis" ^ J*Li NetWare 
flkll aU tlsljU&tl ^ .^>«JI NetWare ^JiL Sp^^ dj^> b\ CorStream piJLJ 
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^UiJI ol»a>- JljJ *ifj .h>j~A\ ^ NetWare *ULJl £. iSjL^j b\ CorStream 

. 4I0 « , ? .. "1 l jA\ yUai-^Jl i_^-|_pJJ Ijjz* NetWare 

cjIj^I JS" pji- NetWare 4.X flkJl <5> Jis-i; CorStream ^ IkJl iSlj 

Uijj; ^1 NLM aJL.^ JL-iJ JLp SjJLill J\ «U)IIj tCD-ROM ^lySfl 

NetWare 4.X *»UiJl olj-* CorStream »lkJl &L>*j tjLoiiLi . Iaj-*j ioL. Jj; uiJI 

. LANtastic 6.0 f\kS\ J>.|jG ^ 

^ ARCServe ,>l~^H ^-Jl f lk^ ;NLM oUjliuJl ^ vi*«ij 
ii«*J £■ J*^ /^]_> i NetWare *UaJl Jtwc^V #ji>^l>^J| ,y^>-y ^ <. Cheyenne 
iJJI— JS^jj .CorStream f&Jl £. SjjjJI NetWare fllidJ ^Jb^u-JI 
^j-UJl ^i Novell ^ Netx J«-Jl i^j t-lks ^1 lS^VI NLM oL.^k*Jl 
«j J**; ^ <_»U£z»kJI t-j^UJL; JUaJ^U IPX JjS'jjjjJl sy?j jt oL&l~*JI 

. LANtastic CorStream *»UiJJ AiUoi«*Jl t-^-lj^Jl 

»lkJl JLjcu-M ^JLi^^J ^UlS 1 Ua^jj CorStream *UiiJLl JUjj JS ^....A'j 
^ SjJL^. i*»*J ^^1* tSj^ u^'y^ ^h^j CD-ROM jj^tji ,_^Lp NetWare 4.X 
JJLjJ l)IS"j tyjfli i>-L-*j (^if* _k* ciS lijj .CorStream j NetWare ^UkJl 
flfcJl l-^I CD-ROM ^jSJl JLjo-I ^i jlsSM J^. ^^ <. CD-ROM "*i\^, 
CorStream j NetWare oLAJU «_-f>d Ljyjj oUL. ii>!>tt Jt\ \±*o-\ Jtfl .NetWare 
LiLaJ bj£>. ti\ J\ ^b»o t NetWare fUidJ ^jj ^l £. JUJ1 LS'j .^yly^l ,>• 

. i^JiJl *iA+* «ull»Jj ifJUiJL* ^ji iil^-J oliL*~> 

j^p-Is^JI LANtastic plkJl iSLi ^Jb^s— J} CorStream fUiJl u% 
32 j J«ju flfJl iJbCU ,_LJu1j fl& f-litj Sj* ^1 <li>>-l*»«i O^J '^jj'J <*Ji^5J 
Jb^Jlj jlpIjJI J2j^. ol^ LANtastic 6.0 flkJl ^.JLi cdiJi ^| yU)fL. .cuj 
^ ilj^-i* _,jP (5_,>-l SJbJ^ cjI_Jj»j ajj^SJI iU>Jlj ajJS'j^JI "j'^Vb tyjj^^l 

.NetWare 4.X jl NetWare 3.X flfcJI 

^^u tiU fJi CorStream »lkJI ^ Artisoft & LANtastic ^IkJl ^ b\ 
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LANtastic 6.0 fUiJI J~>- Artisoft XjJ, cJjl»- JtfJ . fUs*"^ s^jlJI oljUJl 

NetWare 3.12 flkJI ^^ ot l~> .IPX JjS>jjJlj ,^-Ull (NCP j\) NetWare 
^Jbi-i^J JJti^l ^ t CorStream ^IkJl Jp^- t-i*^. ^\ toljUs-l yi cJJLj 
-LUiJl 6ji ^ NetWare ^oL. JJ Novell J^-lJU" \jL*i~j ol LANtastic 6.0 (.IkJl 
JSli^j iihi~. oUiJL. JuUa- Juki ,y Jjs^jJI J~>~» J olJLiu ,^]j .CorStreara 

i.^lj^Jl ^ i2jV_jS'_jIj^JI ,y /JjlAbJ** ^Zt-y^LA Js***^ ilaJ^I SjS'loJl 

SU-I a; ( ^*j^jl-^J! oJaplj NetWare »iL. ^ CorStream ^UiiJl J^*»«^ eu*i 

NetWare j^UkJl olSLi ^.jJ slat ^* CorStream flklJ JL-L-Sll i*Ji]| Oj 
^J Jj^j}\ ^ SjOiJl LANtastic *UkJI ^JiiwL-* ^luu y»j .LANtastic j 
NetWare »U3dl *-• (_L-L»eJl Sjjj-^ iji <y NetWare ,*iL> ^ i_j>«*Jl i^LALJl 
»LlstJl jjIjjL «:«:ll olSLiJl ^IjJlJ CorStream »lkJl ,^0 cJ jo^J . Sj-tL* 
.^s-l^pJl ,> *k-~; j^Sfl ^ULl £. NLM ol^uJlj Jjjb)!! NetWare 

jipLJj . «JajljiJl «Jl«)) i_Ji] 4j_jS' jJ J| l^i»>K ^ji* Artisoft SS^Ji jiial 

•jl» ^i LAN SSLUL J^iJl cr -iJj| dL_^U (Central Station) ^jJ\ iWJl 

«ijS> 4>J^" • Jb \> a* 'jLr* t (9 _ 8) JSLiJI ,y Il^JI t ijS'j^JI *l*>«Jlj 
. j l*. * - - 14 *i*pj ji^i- 30,5 4-^pj y» . r^ < 5 Jjl» ,3jJLu*> ,J ~**ysy Si-lS" 
a-^U- t ^yJl / J^-JJI flf ^JU; 4*u*jiJ Wi L*" 1 ^ *»U*U '\j-^xa liikJ ^j 
dl ^ j^jJUj .SJL^Ijl. u-J^Jl JIL" j^SS V Uxp t ^>. J i^liJl ^^.IjiJU 
.Jaii LANtastic (.IkJI olSLi jup. Sajjb^ ^ Ljjl V[ 'l^^jj; Artisoft SSjJ; 
.Uuj NetWare ^IkJl ^ J*JI .ill ^-; oL^.1^ ii\j,\ dkZL^ 
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Ai> «j ■jJULj -jjJLijij t^jlji* «ii-« {J* ■&*\% i*-j+^» *Jawj lm f***£ i-Jj**U- 
Lju jlf>JI I J-* (jS^J • AJU. i il~.aJl oljj*Jlj J-SlisJl Sjli^f J*jC~j iJ^JIj ^Ju-L-j 

^jUJI Xircom ^I+JIS' J**, ^j^- LAN ^l*. j^i ^y-l iUl S-i* ^ 
ijjS'jJl iWJI o*^ 5 ^ -V-j 151 ^^ Ethernet aL^j iJ ^a^J> <-jj^^- Ji Wjy 
NE-2000 ^IfJI ^Ui t^JJl - Artisoft ,y AE-3 SjIjJI _ ^UJI ^WjJI tjilf* 
o^U-j-Jlj ^jj jy*l\ oJ^i* otslv*^. ^ i^ji-j U$ l* 5 " 'Novell ^ 

. lOBaseT RJ45 




(9 - 8) J&AU 

»&us 3 .J.j-MAil ^.ft^ftW ■jjwtaJl ^jU. IAN ► tf iV s J*"* SJ^"* <jf* ****■»* **•** ^iJ^J* 

.Ethernet attjVJH jJa«a ^ JakAaB aidaa ,>. t*«fc.j NetWare j LANtastic 

■ -. is.-UrW JjciJj il&Jl j^a-lj*- </ J^-JI LANtastic olSLiJl J^jJ flfai 
J^^JJ i.jS'^Jl &»*JI £• JUrtflj U»- 'Windows Ji* <J**J( olV-j 
-ruJl I Jl* ,y **Ji «>w 3A«J ilk*. • «£~JI olil^- £-*J J*l* «J^»J <>=• 
^ oUL-kJI J-W3, JU, &■ i.^^Jl ila^JL, p^l o^ 1 * 11 Cr* ^ 
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t JJUi J\ AiU,yL .OjIjjU 520 p^aJl oli f+jSkj NEC V50 ,^-uju- 

US' 5pU» (OU^ J**JI ijfjJI iWJl JlSCt tl>-T ^ jlS"IJIjj ilj^l 
^-L-Jlj i.jS'j-Jl 5i»*c^Jl ^1 iuU» Jvj dhSLjj .Intel ,y NetPort £. JUJI 
ja)1\ ,J p+J\j . LAN aSLUI j-p VM^ 1 jl ^ Jt-jl >-T lJ v*^5 o^U- J)l 
4Ja>uJl r-b»j "i/ '-Jij«i (j* *^>wdJ «jf^-ij 4pLJ» oL.a,L»5 Ljl»-«> jiip Ljji jj> 

■y iLSLiJl l^iL^-lj J-> (^ij; JujS'j^Jl a1i»mJI b^ij L ^a^±i\ viL_^L>- Lf L* 

IJJ t L-...i •) "— ■; (J-j*-»>J f"**J ^dj^J* * J J*jl*^ SJ^-_y JjjSjjJI AJa>w»JI iiLL»j 

ltd* JL>-lj JjJaJ *-Uap| IfilSl*^ t |Jb JL»«j . oJb-lj i*« f-^jji J5o fLJiJl Lg^«J V 

L^jp t,y>-jl^ LAN p. ( _ s jL^»S' LjJLj£~J cuS" ty IJJ i Ethernet \jjLj* JJ V^v>j 
5LUJI JaSi 4JljSJI Lpj^li ,>• ojLc-*VLj . lS_>»- jI Lj^JbJ- JLio -j* jSUjS •jj 
J\ ^jdl SLliJI) c-LjL/ 32 p^Jl oli (EEPROM) ^L.^1 j>«JL. A^jJi 

*i\j^> {y> AjJS'jaJI *i»j«wJI ^ «U^JI ( j* 5ljm *lj>-l e*ljS iii^*J 4 (CjL_jJLS' 64 

«j J^jJ Lfp-tfj iJjkjJLI UilJLpJ_j t ^. / t ^ .^. l l dl^U- ^ oliJ! j! &yj\ ciJL^ljil 

S^lili IJU t L ^a^-ill i_jj^Uj| ^ ^jlj^Jl JLSuJlj hySj*J\ a]o>^\ JoJy 

ciJliJl ^ ^-jLv* t>" J*^ Jl ■J&»JI <^Ui UiJb»j lJI..^:...^!! ^^ai-iJl ujj UJl 

oLal-^Jl ^^a^uiJl t-Jj-«UJl ^ «Jj>-jaJ| 4jjS'_ r «JI A>JLv<Jl «Jb-j f-j^J Uij 
^. JjuaJ 1*5 i AP-LkJ I 5JISL.1 ,jiij V Sj jSj*JI AJa»«JI ^ J-^j^Jl d\ . V^fi-j^j 

J^sjdJ ^UJI i|jljxJl Uii^. dUuJ iijS'jxJl itu^Jl bH t^L>-jUJI oliLfrJl 
JU*1 6^» iw; cJj^l ,y aSLiJI JUjo-Ij if-LUl Jjl>o L»jl^ -j^Uj .iwUaJI «_* 

. Sj^jaJI iJa»«JLl ol L . k- Jl jy ^1 sjlp ^^ ^ U^x« Artisoft iS'jJ) ol 

^jt J*jiJl cLU^iljj JS - J-i-lJ «JL* AjjfjUJl SjjS"^! *>JLmJ| aJj^j «JaX~J c Li _JaJ 
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<%*-^ lJ s >j=* RAM Sj^l-iW ,>■ *£~- US' j& «jb (TSR) SjSlill 
Vt-'j*^' l** ^iJlj^l ?^JUJI S>i JjjSjJI iL^I OJi^-jI JiSj 1L5V ii^iJl 
iwlSJl Ua^tJl i_~~il_pJl £• ( _ J 2>- tvjj^U- ^f -* JajC* Jgw .ikj^Jl 

CD-ROM <>aljSVl j*j 

Jl j»Ij ^^J gl&u L. IjiU ^j .CD-ROM ^Ijil J* ijju. t ^\j^ul\j 
.CD-ROM ^jSlI ^ Si^s-^JI oL.jl.Jl ^ Jl sl> iaJj o>~ Jj-^JI 
*«■ D* 'C*ljll v* -3^11 jj* l^SjLL. p- at CD-ROM ^^311 oU> L ^jj 
iSLi ^jd Lfriy^I ,^J| v^L^Ml J^iit ^ CD-ROM jilj, iSjUL. dli c^l 
oUk & gji) CD-ROM ^IjSt pjL. AiUH -^jj .^.Vl n^L ^i LAN 
Banyan j! Novell ^ JJuidl f l& jLu LAN «LS ^ tfj 4 iS^' ^ (oLiLJl 
^lySlI olilj^ iSjli* ^ SjJLiil (yusoi LANtastic ^UiJl j/xJj t Microsoft j\ 

.U>-b Sj-^ aLsJl jjp CD-ROM 

£UjJl ^ji /y oliLJl j^j Artisoft iS^SJ ^IjiJl i^-SjJl g*^ pi 
CD-ROM Sl^- i-mSjI ^ aJUI viL-jki-j .Ji^aJl U J> *>^>~A l^L.1 JJ 
Microsoft CD-ROM ^ JU ^U £*Ujj -y> 4»«~J i_^L>- ^J t ^LJl J~~Jl *-« 
^ aLjc^JI »jj-£!I oUUl ^U^-t »_jUjXu.N DOS flkJl JjJljCj »j3j Extensions 
tijiu ^^^Jl ^j-UJl J^f. ^J ifU- V 4 Ji*J| -^r^J .CD-ROM ^^iJl 
Microsoft CD- ^IjiVl J--* J^J ^ Uxipj .CD-ROM ^Ijfrl ^iL. U^J 
.CD-ROM ^lyVl oliljJ SyjiJl iJikuJI oliljJl Jj>! '■j-rf ^ iROM 

JS iJLJ iSCjJJ ^UL" ii~j *JiJl 4i»JlS liJLJ jyi LANtastic ^IkJI i^Sj •*« 

Ji^« (,-xl ^m UJUj jiJil-j .CD-ROM jl^j»JJ J^wJl i*lj-Jl vJ^p- ^ 2^^. 

CD- ^lybU «lj- y» JijJJ b\ LANtastic flkll j^Jj SfjiiJl «lj-ll ^^O 
t^JJI Ji^Jl llfj WJUiJl itJ^Jl oLll» 2^*^- vrj^ J;*--"^ ^ rjA* 'ROM 
|v*Jbj .Microsoft CD-ROM Extensions ^U^jll ^1 V^^' £*W i>" ^ <-^"i 
JS f-lkoj dU «s-U^i tfUSj CD-ROM olil^- SJ^ i^j Lit LANtastic ^IkJI 
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I* «* *" , i* 

t CD-ROM ^IjiVl j^iLt ^ «i^>-_y« *V" **'>- <J\ Jj^^l ^i/ L,xp 
j^iJUl £. aLwcl-JI ^ olil^JI ^jl>-1 Jajjj Ol LANtastic ^IkJI ^. i^iM 

DATABASE ,y>JG tflj^ ^ D: 4>lj II luj ojjl c^ IS} t IJU .»U— *JI Xilj-Jlj 

NET USE D: jft\ l_jS1 iCDSERVER ,y>JL CD-ROM ^lyt ^ ^ 5:.^^, 

Js^jj ^Uji fJ i- D0S f 11 ^ 1 j-b' >- J 1 * \\CDSERVER\DATABASE 

.D dbalj- ^ oULJl SJ^li ibji-l g&ji tery_j Joj^JI »Ij>-^ oISCJLJI 

i~SjA\ ii*- LANtastic flkli ,y CD-ROM ^IjiMl ^ SjJi ty 

i CD-ROM ,y>\jS\ *j> iJiljdlj i LANtastic flklJ < i ~J\ SJLi^xJl olj-. 
l t /.. ; ^. JjiuJl ycJlj t^UJl diVlj cLjS'li ^lyVl i^Jj i»JL>JI 4jU>JIj 

LAN SSLi -y> it^-j ,y».«* ^ *>>^j ilJ*- *^«ljJ' ^j^ll •••*■* J*^ u^' 

.».A>«iM~> 100 ^J 2 ,y t_*Pji~j oi_y>Jl *Jl* 

CiK.xtJI £jj3 ■ 

!j*3 U*-^- ?LAN olSLiJIj oUI_^>Jlj obLJlj JL&S/I ^ *-iJl *>-j L. 
l^«j»^>- (JU-^i i-JL^l j*-j oUlj;>Jlj cliLJlj JLitSfl ol ,j~>- ,_y jjS3j 
il)L>-Vl t_JLpi ^ jkyAt.* LAN iSLtJl -v^>- Siplsi* i>>«^ cJjU- li^i i,JU<!"V! 
^ SjJOJI _ «^jJtJl» ^1 SiU LAN oASLiJl iJiJl ^it .ja^JI ,>• *JJl ^1 

f^ (_$] ^.j ^J Ja+£> ^ dil\ ijyo 01 ^^r ,j~J\ j^J t Lib OjJims yj^> 

o^i tp-jJdl ,_^ju L. LAN *SLi O^-Jbi^iw 'jjUI ^UwiVl Ji« cJL< lij 

-uU^i jV « ! ■j c « O^Im-JI ^ JUJ^Jl *iU»l» l)j5Lai "ul* Jva^^- 1 ij Jjl 

-USu j^ LaxA. rj-^Jl ^"^ji <->j5L it i.-*.;. IJJ tiLiiJl JU»-Sll o>o j^jS DOS 

.DOS flfcJI ^ ^jit 
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^Jl JUjcu-^J LAN SSLi ^ j_,kJI ^u ^jjJl toL^j^JI ^ jujoJI ^ 
(jJjUj Aj^^UJI cjLJSCJI *>JIj« i_iiUij ^ *J*yl\ l _ f ^u IJLaj .iUi^ ~\£[ S5Li 

^>Up j~>6 &Jb- 4SLi ^ oNU^Mlj .^\jk>J\ «_^ydl Uij ^ r-jJliJl 

olives' jljjj <JU«iJ d)U>-Sfl 4_JLc-T ^ ^y^j IJL*j .sj-iu Jjvj oL.a>-j LAN 
U^lJdl UjJ\ j* ^ue-y jx? o&h ^sJl TCP/IP jl IPX Ji, olSLiJl J^jj 

.45LUJ 

^jJ (j;*sLJl ,>j il)jLcJl ^ju Lf *ai*Jd\ cj_^.UJ| oU.su ^ rj^'j . »rL«Jl J»>- 
•^ cj\i^l» JUjclxI iliji ,j» LAN *£-Jli 1~*£ iiJb5C«-p Mj . .rt- t ll ^ ■.■*■«' cjL>*2ji 

cSljl .iUb^. ,3^ sju- ^ cjISLsJI Jj^j fib; ^ja ^ ^kJi dbSUj 

^ SjJLJill :i^L.Vl gjJd\ oL.Ua ^Jb-1 ^^i LiiJi Juu dJl£»jj -j^^ 1 
dLU cT^I -Vr^ 1 *Wj jt^-JJl <*sLiJI TCP/IP JSLtJl oMjSy^ JU«iJ 

. *-p r-jJlj J»l«5' *iLJI AjSjjjj jjSCcJl 

►lit Jl* jijj LAN iSLiJl JJ jllJI UU} ^j tJL2«ll UUfr} ^ j*Jl 

^ »U-ijVl i_Li>^J i2jji» J****' jr" 'LAN SSwiJI j*J ^»j >( ^5LJlj JjI^JI 

^ (^iLJl J*^ Ji^JL^J "*hj* J^iilj . J*»«JI «j>J JjI^I ^j^ lj* 5SLlJl JjIS" 

^U^sSlI Jix*j .*L5J c-jLUu- 10 JlkJI ^k^-i U- j^l cjIjLj pJ-3 ^tc-j 
,y ojji*iJI LAN olijl^ olilk JUjcI ,y NetWare ^UiJI SjJlS ,_^p 6jib~» 

/.IkJl JjuL US' LJL>-h obUJl ^ ^jJl ol»«ruJl «A* l5^ ^M-j Mj 
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^Jui^i iWL-t J-^ji is^jS ^rM jU>- JU-a-l J\ £~^ IJJ 'NetWare 
.^JJLJU SSLiJI jL- ***| dS-Sll J-^ji ti^j il^-b -J^ 1 f^i 1 

jJUl J~»Jl Jblj; Jipj .^LLJlj oLUJI oUJbt cjLltj UVJUJI oUj-kJl ^ 
»ju> Jjjt jp f^l Cf a*>, *iUI t-bl (>->^ vil^*j lAsUa^JI i_~~il_pJl *jj^j 
^.Jb ySfl jL* Uxp ^j . pJiLi - J-.UJI (/ *Z*Zl\ vjj-UJI c** ollJaxJl JJJtJ 

cjUj^ oUl*JfcJ SJ^ v^ D0S f^ 1 C?^ ^ J • ^ 32 -i SJL " 1 ^ 1 I* 1 **-" S^-*^ 1 

. . all II (Uail L>fc»ljjJ L- J l kll i _J*JL» IJU t Lgjjtajj 

jL^. iil£Ji iuiii^Jl olSLiJI J^jJ Wj 11 oU^uJl ^ Jb-lj JS' cULLm 
Performance Technology ^ POWERServe g-^jJl jhj .p-2LJJ ,^2kL. vLj^^ 
i^J>\ji\ j*Jl jl— NetWare 3.12 flkll J£iij .POWERLan ^IkJl £. bj> 
Windows NT Advanced *UiJl ijjjj .Personal NetWare *lkJJ n_iJi£JI ^ij 
tfJJLjj . Windows for Workgroups plkJl ^ lyi\ ,y> Jb j*JI Microsoft ^. Server 
l^a^-jjt , ^» ?^-"ljj J.»i:...T Sjji Lluji y oIjJlS Artisoft ^ LANtastic 6.0 aQsiJI 

.Novell SS'jJi ^ Lsjj>- 

POWERServe ^-U^Jl J^il PC Magazine Labs c^\j^J\ ^ lJljL^-1 o-liil 
NetWare 3.12 UkJl *_» <£jLl. x* ^^s- _ jl>- JiCii Performance Technology ,y> 

Windows plkJl ^JL o_jko. dll j^ij .Windows NT Server j NetWare 3.X plkJlS' 
plkp^/ jljuJl Jauj-iJl *ii»o JUjcl-iIj c-j 32 ^» ^jillj SjSIJLU AJjiP alJbpJ 

SjJSjJI ^^laiti U^P_j . \JS iSLiJI oL.J*iJ ^^vai.^ J-»«-ij f^aJ fL^l A^»«i ^ 
( _ J ip jili |»iL> ,^3 «--Pj^« i Windows /»UaJl OjLjiX-j i_iUa-U->. ljj^Is- l jJ_ r ioJl jT 

Windows NT Advanced »lkJl y> LikL. jlS^I jUJlj *«-»w» JSLij ^IfJI iJL«j 
NT Server J-iiJI ^Uu ^>Jj t ^ 1<*JI iJbu" Sjp. NT J.;.i.:ll *Ui: <Juju . Server 

. iSLiJJ >T ji^ jij*. NT piL. jLc Windows ^UkJI «LJi 
J-v»_)j" ijj jls t NetWare *lkJl JUjc^U SjOiJl ,y jbjjl au«j ju^; c-^ lij 
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^i Novell & Ip X j NCP aJjSjSjJ\ ciL^lj, ^j J^j Windows flfcJl B^t 
^ £j>j 0i» (JJ * Microsoft ^jSjjjj, l_JL»- ^J[ fcLiu^Jl i_~-lj*Jl 
£. ijli. JJLSJI ^»JI l yu i i5_^. iJdai M LAN iSLill ^ ,j^aiu. NetWare 
0>v<i Vj »c5>>-t DOS ^Ijit Hl>- t5j- L)^*J^i— Jl ^jj Nj .NT J»L. SiUiJ 
^ SMB J^jljjJI J^jC-j lilt: SSlj— Jl ^ij9- JbU- ^ XSLill Jl <Jj-^>jJI b\S Z>\ 
^ .IPX flkJl £. Novell ^ NCP JjSjjjjJI jl NetBEUI flkfl £. Microsoft 
aJL* Windows fUkJL ol^<Jj| J-^jJ d\ Jiill b^*j trj^l ,>* J^*- 1 ! IJ* 

^jb ^.oviiu. o-j 32 -j-t *J&* ^Ijji Performance Technology aS^JI j^SJ 
^.ij^JI J-joj . iiU>l ills' ^i Cij* •>. POWERLan f Ikll i.jj J POWERServe 
j-U^-i cjULi sj»l» ^-u-j jJL. i*~J JaL»^ t y..,A," - u jl»- JSCij POWERServe 
SjjS J-^iil POWERLan *UaJI Jwu Lu tJ^oJl <Ljj~-J oUiL jj* oljLulj 
■ •■•.< lijj • *1 i-»li*Jl cjI^uJI JS "jjj oLlLJl SiJUi* BLi Sjlal J* iJ»*-« 
«j ix*- iui-j iiJcil Lsiil *iJj POWERLan »UoJl ili n_il^. «l»ol i*U- JU J 
»UkJl «-* JUJI USj .Windows NT Advanced Server j Windows ^UiiJI 
.UkJl jl5* JS /jSU^.j SSLHI Jl NT jjL. fiUl &y 4> L. c Windows 

. LjLSJU 4411^ JLjol-I ^ POWERLan 

Personal fUiJJ Uw>lj UL.JL. TjU. Novell & NetWare 3.X flkJl ijji 
NetWare *2L. <JL*s~.V !jaU»- Personal NetWare ^UiJI -Up OjSi, t NetWare 
50 J o^-ji fc— d $5000 ^Iljs- tJjl* iHS NetWare 3.12 piL. dULy .J-ISX 
■^ oljj* 8J»j U»- flat Jjji *&j 'Vr- 1 ^ 1 ab * ^ Jl «JU)lli f Ji^ 
JL> SjJLiJlj ijb)M oL.JL^Jlj ^\ J~S ciilsjlf i~jM ^LtlJll Vrjdl ^ 
. ^^Vl olS^JI l t ,..^7 ^sll NLM cil.jfcJl ols* ->• tfl Je^" 

JUfiVI 3u4a 

tLAN JbSLJi J SJbji hJ*S ol2j>" ^ j! i-^ji f^3t- c^ 1*1 
i,_^^ ,y 3JLr?l fUUl Wj ^*j -^' Cf r^ V^ 1 Jl £1=^- 
aUp)| iL>j ipiLJl ^bT ti'j* *pj' j*S 'fe y 0, -«* J, «>" ^•^' 
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.(UPS) ^ikapu sluji ^ ami jju*. i^JL.^ 

Windows NT ■j^lkJlS' ^y»^> II JJUJI *iLJI oU*il. ,^£5 4*ijS l*Sj 
ji jS3, . UPS J*t|Jl Ji «U>L SjjT^. ^-J ilopb Vlr* «-*U"J NetWare 3.Xj 
ijjl t^ljJl ^ .POWERServe j^U^JI ^ LyL" oljJOJI ^Ji jU-1 ^SjS ^ 
SiL^/L 5jjTj* j*—J ilJ^Jj JJIjaJJ SjLu^ olj Jli Performance Technology *Sj2, 
^lybU ijTj- £~i alJU>l g-llji tPOWERMirror _^j •*&■ UPS Jrf.Ul Jl 

.$249 *JL Jj&c« jju*j iiUi* i*jl»j tlJUf 0j-« 

*UidJ ^^rf-t 3>^-J *SljJI ^i j* Windows for Workgroups /»UiJl <1)1 Uj 
aJIjjJU tSj>-Sll olS'ytJl ?vlji ,>• Ap_ya« i»jj>jfLJt JUjo^iI ajISULj i Windows 
<y aStdl *iJK*jj .UPS o^jUIjxJIj l^-»-^J JU»*Sll i-iiSJ ^t-^ 1 cr^'j 
luljit bj& oV y«-s- Windows plkJLI aJU^JI oL»»^JI j^ki ^yJl olfysJl <bt 
/•IkJlS" t^^rf-SlI olSLiJI JJuiJ iJijl (I)K*^jj -^j^-i v--i flkill IJL» «-. 
tjy-S/l olS>iJI ,y iiU*JI oI^lJI JL^I cPersonal NetWarej LANtastic 
r Uii _,! Windows jt DOS .Ufcll ,y i^J J? ^j tJ- J| ol> iiUy Uul 

$249 j*~j Ijlm I^l* Unitrol Data Systems ^» Immunity S*LJI p^lJ^j j~*± 
cjUIj^JI ^ SjjTyi £«J il^k f j*dJ JukiMJI LAN ol£Ll J-i-ij **tjt «-• J«ju 
^1 olSLtJl JJuil i*&t J£ «-. Immunity f^jJl U£>- JtfJ , ^A ^iJ l ^ 

.Tjbj- J*p JL5* ^IjiVl W J«CL~J ,J lijj ijrjJdJ Ulua 

i*Ii ^SGj "tj^o i**L~. J&L gllJJjAJ Jjli jjP 4*li» jJUa* ^1 J^-I-J^JI 0| 
*iL»JI ^ ljL»l.«j \3k*A i^JIjj jvljjj ,j* f^r y> Jji-lJill IJL*j .*J»LJl *~*j>j ,J 
^' i>* o?*' l:i * ; ~**^' £*^o?" J-^i 'W^j*J -UPS *iv»j y> i»ili liiljUl a* '^ 

.j^sUL. (5^*1 ^j pjl^i JU 

«Li pU iuj- TjjJL>. POWERLanj Windows 6L.UkJl jsCii t U^*p 
POWERLan ^IkJI Jviil ^j ,hj oWjSI Artisoft ^^Ji dULjj .a^jOx* 
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*_» iJL>-lJJl <u&\y ».* i Personal NetWare »UaiJ| zjju ■ l * , j&^\ *ij^ v^*H 

_ j^iU Lw> .j-J jtj^Ij -j*^ v& j*\ Cj&J ^^ ' J 1 - 'NetWare fUiJI 

L.jkji U^-n/f* * T JUai rj^l u^j . *»Jl**Jl »yj SJjjaJI ^ <L-LjV| -aUjSUi 

. ^j^JI aJLAJLJIj iL^LSJI oLiv?! _jjJL» jUj^j LjjjJaJ ^l**j 

•jPj i>JU*Jl oj* j|jUL« ^f- oUjlx* Jbjji J-^l 'J* *&M ^* C '*-' -^ 

•y. iCjIS'jJI 50p c3j—Ij . 4*y£<Jl iHlSLiJl J-i-i! idijt J-Ji-tsI i^ik»JI S^SULil 

%,_,,■/■, H i_^--l_j>Jl ^* &» iNetFrame Systems j Computer Corp.j Compaq l^ 
iiL«_j ott (_^lj»l «JjJ oil* oWl «Ju «— d_j . oliL 01*41*5" J-*jJJ Ua-^- 

UIpj .asLiJl Jji^i flliJ (CPU) *jjS> i>JU. olJb-j sjl* jjy ^ Sjj^l 
^^Jlj .SijiiJI oU5JUl ^ £-b*u" pt/ill .A* ^ oL~->JI ,y JJi 

■jS^j t_^.L. jsLiu ASjx iSjsn jjV^V 50 k>-y 80486 e 5 ^ ^ ■>- ,lj - ^ y 

Windows NT _,! VINES jl NetWare flkJl £. i*Li»j oLiL. ^il** J«u it 
oUJa: J^i-ii p£" oUa:..« .^a^i .-^U- 200 j\ 100 Jj»-1 ,y Unix j\ 
• j JjUsIm^JI 4*sii>JtJI l_»^Ij>JI ol»Ji>- iJb ,,■■>>. fc . i iiL>»-^Jl .XjaUl v_«."£.< J l 

12^ J-^il il)l ^Ij ,_^j .*JIj1j ^UacJl v.*^ V-^^i **** "^k^**- SJ ^ iJjl-'Vl 
SjJUiii *JLiJ oUiLi" 5JL.U Sl2i~. vr-'j'- J*^- 1 -^jk* lilsSLJi ^b ^ 

jJlji Ol LS iJiUl ,y jSST il5:...Jl oUiUl !>1 4LJ>JI olSLUl J-^jI 
u-j^ fc-. ,_^1 2uoj!j ^j-" i/ , >* p ' ^^^i J* 1 '-' '""'-r 1 *i^*i ^^ u^j 5 
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iApj Silj-Jl jtJ>^J RAM SjS'l'UI {y> ,^iSo \aj t[^\jj^x^\ ■jSUj a*»^jj 

l j0jjv\ XsI_j*a) jA *-* V I j-,a^Jlj . *j\-i£ *jji *i^j* *»A\ju* iJ&-jj 4 /^jxJLi^U^fcJI 

Skj_^. oULJ j] oULJl j^iJ aJLJI oUkll ^1* iUaJl aSIj^JI Wu ^JUI ( JLJ| 

S_^ oULJl (_JLk *iLJl -j* ijXJaJl ??-«ljJI J-j***^ 5*JLlJI i_jJltjJI ^ij tl^, 

.«^^vJI i/^jLJI (j^jiil A*l_j— ^. i«JL>- J-^ail (JLc ^UL; Jva^wU-j ii«i SJb-ij 

<U*>-Ul aJLuJI ^ j>-\ u^Jj j . ji' .& j* ibjJJ JL>- j^jpj ,«1p Jjj^uhJIj 
►lj^-1 ^ JiVl ^Js- is*-\j iJ iJliS' Aj^J^Jl ah*Jl olS^ fO&j .aSLU! 
■ clJUiiJ U*i ijj; ^ill oLS^I -j,. Aj^\ J> J* .LpJkt 

SLED Olil-^uJI -3 RAID (jdjSyi 

olil^ so* l-jULL^II gj.a; .(SLED) i*j~j> s-o-L iiK* a»U~.j (RAID) iilsCJI 
jjja ijlji. ^L jii ^i ,y,j^i\ dlSU ^J oULJl Ji) I^SUj 5Jb-lj SJb~j ^ 

iJU-j i^ij-" 5Jt»-ljJl 3*>i^ otfU~JI (j^Jj .iJUiJI aJI* <ob5j e»-lj» oLJLfcP 

^ ^J <*J*J>1\ iilsll ^IjiSfl olSU-J ijT,. a^J ilJ^J ( ;/>U-JI ^. t^L^/l 

• tSj^t oLiL. ^ jb- j\ j^iLJI 

cSLED olil^Jl J.lii RAID ^IjiMl g^ ^ .j^Jdl ,>, Jbj* yu-> 

Mjj L^^o JOa-lj «l_^ ^1^1 ^ dJjli*. D_j5Cij iiLl^i dL J it Ju3l«j ol ,^SUj 

jsljj ^ al sij- js" iis^ii ^^ ^ AiivaJi jxsj 0^1 lijj .1^1. 

_ r ^iJ - Dell PowerLine c-^-l^l aIjU ^ '^t. JL^*j US' _ UjJ> ^ Jix^. 
ilJ^l Uul ^ihSUj .S^IjJJI oLJLkJ ^,1 oLiI^l-I ^jx- JJKJj ti^LivoJl U^j 
I^SUj ^lySfl iJiJt 6i Ujj .^..a-.« Li-jKj oUL** JLid SLED olSU- JJLp 
oU-L; ^ U&\j s^l oUU. ,y J^it jt J^lj - Jl _ lujl Jjl^. f St-l 

Compaqj ALR Uuj ^ colSjJi Sjlp iiU* .ijJL. S5LlJl »bt (^^^ S^i 
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'<L±J\X ILL* iiUJ W L-J JfJl &j .^IjiSlI cJlU^ f iB *IBMj Dellj 

.SCSI JjlSj ^l*. j!>U j* CoreCPR 

100 Jl lf»**- jjl*i ?JUli oULj »jl*U cJJL. vULjJ $$ |i| tSj^L*. S^SCiS" 
JJuU fU» SjJJi JL*^.L 0L>-Sfl ULpt J »lsSll ( ; s « a j tikSU-i tc^LUu* 
cMj~. SJp <l)l^-b -^'j uO^ S^J* olilj- !JU> jL^V NetWare •UadlS' 
**j-{ jss^l «-^LJl cr^ <> ^b 8^1 ciUt Jl iU^-Vl SjJw,j iu^, 

«y ^ o-U Urf-b v 1 * **-" t* u^L^ 1 r 5 ^* «*l»U« I?*** JS^i 
jb*,. J*^ &Ju>Jl jjUl oUjI^ ^j .0L2LJI jjlp J ^Jldlj (j^j**]! 

RAM S/UJI <y cu-LU^ 16 ^ jbji L. i-** 5 "-* ^ i^iUS *JL-i-l J»i^J| 

. 4J1 t-jbii jl isj\Ji\ U«ji ^ yib ^1 oiiUi 40*0, {jh*. i/sii stij aikj 

,y culsll ,j^^2Jl *ilj- (-JU - J Uaj^-j yjk fcji^Jl tflLJ i-^Jl iijkJl t-^Jlj 

.^^1 JitJl 

fclsljll tfUall-j gJujill ujLi 

oliUl Jl lu^ Sf_^»j SI^Jlj ^JU ^J\M\ L^JI ijj, Ul> 

^ *£»j JSLiJL ^i^fiyt jIjaUu* 20 io^j 386 jJU-j UoAj L«a>~Z Lj_j— L»- 

^Vi £b»u j* tijuJi j jb-iji c^Uu*ji ^ jojj ap^ ju* jjisai j ouui 

f lk)l J -UL-jSM Jl J^JL piiJl f U»; ^ ]l»li]| jJbJl ^ ^1 Jl 
*~Jfcj ,y> JjIS^II «^iJ <-^>ci ihjn J-Aitj .Token-Ring jl ARCnet j\ Ethernet 
t^! ijj^JI *Sj>- gj* JSlil ,^1 SjO«J| J LAN oltilf. »J* JUjc-Ij JSLiJl 

Vr-jl 1 NetWare ^-IkJlS" iJLidl ij^\ LAN olSLiJI JJLil *-&t OlSC^ 
J^UJI .^^ai^iJI lj^I^U IJJ tpJiiJl J lllpli LAN olilf. Ajujl ^ oULJl 
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Jl ^.jj cjS-Lt-Jl oVUtt J^-\> faj*j ioVU;l ^^.l^j iLAN obi*. 

i-i «_J1» JiklJl J-* ^ Tt-^aj lOLiLJJ ^Lto-I «^J jU^ J^*** |l t*iW" 
J . ~"aL»S jL-«lJ tjjS t_i!liJjJl j~S y^fi>^> iJj-il^ J S^Ll ^-<_jj vj^ii 

^ <jj^ dlLj a^-jJI ^ji- ell; ,>■ **i^ tij£ t)t uw »*bVl JUl «JiLJl 

.Co 32 

iillJl Jj>«j" ■cSCkJ «ill» _>jla* Jl rl&o <£r-jJI Vj>*^ Jl **U<?)/Li 

Ot>Lej-JI <y J& Lt •jo„iif: i j (cJji +5 Jl Ja»- J <L/>bi) ijjkjl vlL^SJl 

300 Jj**j aSU» jJU<x« *iLJJ d)jSLi ol t-^ . If^jJ Jby ^Jl ^>_}>»iJl »jf»-N 
OS tiilkll L*S" Jl *i\J>y[j .Sjiji. J»lj 400 ^ jSd jj^-j £. JiSfl J^ Uj 
t4JL>JLJl Sjf^-bU SiUaJl jJUa* J «jijl«JI O^Utfj^Jl iJLP Si^ow JJ UajJ rb>*J 

.StjJiVl mlilj-j CD-ROM ^Ijftl cjBIj-S 

Vitrei 3UJI J»>>- cJlS" lil jl ,ijlJi>- j-J* ,y loli SU> iili* ^ J iij 
<*U» >L^3..-j piLi" J-«l* ^j^la- JS _j-4>o «iLi* .4jJji ol»-j*J is«j* a.. ,.^ 11 
j^iJi uu j i«^i ^di jjcidi ual j? ^ .(ups) gikaju j,u jj. 

Silk h\Ju JJ JJuidl eilijj UPS jJUslJI £. oljLiVl Juj J* SjoalL 

.UPS jJU*Jl .y oLjlltJI 

J cljUu* 30 aUaii L. *JLj Ethernet obi*. huj\ djlsC^j i J»p jj -V^r 
o^Jlj 3*^ Js^sll Asi\ JJ ^.l^ JS >^j .flLJI JJ oUUl ^ iJltll 
**~i J^ !i ****** Jit Jl £^. JbJl ^1 3p U) t Jjltfl oUl> 5JL" Jl 
o^SLJL fUyi ols.1^ US^o- ul^, c, 32 ^ U^ J^ J oliUl JJU 

?RAM SjSliJI <> ^ ^ 

J RAM SjSIiJl .y c-pLjL? 256 J-^j J* ijX& ALR Ji 1 ^ ^Jy 
Dell PowerLinej Blackship 486/33 Ji* v^-I^Jl ^kuJj .PowerPro v> -l»Jl 
iSjrf-t SJiit so* Oldb iRAM s/IJJl ^ CoLUu, 96 Jl J^ U ^1*^1 
j^J ^1 5/loJl V? ^ U» ^a *^ii ^^ ^U| J|jJ|_, .ojLjIV 64 V U^I 
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SSIj^i i>-L~« c-jLU~« 600 j NetWare oLtL .^iJL ^bo tJuU SOpUS' 
Ui^j caJjLLJL; .RAM SjS'IJLJI ,y c^Lli^ 4 ,y ^jl jb- ^ djliJI ^^lll 
JviiVl y ^Sj i Jat J^S c-IjUj* 16 ^J Microsoft -y Windows NT j.lkj| 

oli Windows NT jl NetWare fllfcl! U*iJl oU^I ^ .^JiLJU oliJ=dlj 
■y ojLUu* 32 ^1 16 i-^jd JaJa^JI dJLip ti*i^i5l oWl ^lyVl ol»lj- 

. JaI s^S, RAM S^IjUI 

«jlj J Jls' irtJJLJI ^ ?y*^s. J^-^ •hj ^^ J^ - lj* LJ^ /"-A^l j^ 
P^U^JI ^b>«jj .Microsoft jy. SQL Server jt ORACLE Server for NetWare 
^j cjiiij ^ S^IJJI ,y lioLUu* 9 ^1 iNLM IaJ&a yj t ORACLE 
aJLo t^'j ci>liL*kJl hbS ZtLjo ,_,!*> JUjjuj lg-JUui> L ^i\ SjS'lJJl ^ ^j .,n 3ll ^LoiCll 
c-jLUlw. 28 ^l J^aj U ij_j^ SQL Server £-"1^1 01SL.L .j^ULill • J ~.JLi«i^Jl 

i^lS - lij I.XJU l)j£j (1)1 (j^-i ^^j^V" ^2 J /»Uai (jS*- AjT wc^iljJl yi . SjSIJUi ( yi 

^IjiMl oUI^ Ji, t5>-Ml SU^Jl JLarf-Vl oVL- J* J*- Jbo il^l 
.CPU JjjS>JI i^Wll !JL>-j JU j^LJI J*>- £* tLAN cjI^I^JIj ijlill 
,^Jj tCPU rfJb-j Ju> *L*Vl ,>. jjiSUl oULJl ^A* Jjuil (Ik .JWfc, j^Ai M 

jiUa* V'yj ^wtJI SjbJ ?y>\j£ t*iLJl j^Ip JUI*j oUjJau h^jii J^J I-* 1 *!© 

SJb-^l JL>4 piLiS ^^ %.> y.Vl jyo^i i) io^Uo^I g^l^j UPS iiLUI 

oUJUJI £» iJUi J.teJ.7 ^Jl oUJtLJI {s JbJbJI *JLa Oi ^- ^j .CPU 

90 Sp_ r - Pentium ^JUJl J\ i } iJ =^ ISK Jil D^i iaL3J JL^-t c^Jj 80386 

. JJi-JI ,y j-dU lJUr fjLis-l j~^ JSS/I ^ jJj*Uv. 
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iikt 7^-j^l ,>• .(error correction code jUix^l) ECC S^IJJI j! plk>-Sll £*>«*2j 
cJL. Ja fliLJ L. L.jj cJL J* -jSClj i«JL>- cJlS" dJUb" ECC S~^»ll il)t c~^j»l 

?i_ik; ^ j\ ECC 5_^1JLH oJL* J**!^" i_-LS" L. Ujj 

jjs i_JLUii 4jV ??*.>• f^wiidl j£lj 'Jfr- 1 yt I'Ua^-Vl oLi^lj . Jj-N cJj ^i 

i^wljaJl ^i ^j 1( >ii~J L^ jSSt 486 v-^-lj^JI ^ ECC S^IJJI ..ilSS, 

oJlp SsjjaJI iw-**.l_pJl ^ S*j Ifil US' tiJl^j jli*^ JSwj oJLol* Igj^i Pentium 

.Sun., PowerPC, IBM., Digital olSJJi j^ cjUJUJI ^ fj^f 

oL>JU*Jl Jojc-j ^l NetWarej Windows NT oLjiLi aJip aLajl -ji 

^ U^. S*Ip ECC iJ\JS\ ij^j £~#i i SPARC, PowerPC, Alphaj Pentium 

ij\i[ fUaij Lfrky X* |Jbf SJLi. ECC SjSlDlj . AjjiJ^ (_$JJl JLJl JbJb»J 

?aj£iiiAJI jxaa La 
^ Sijr>-jAJl _ LliliLJI (JjJs^j *-Ua>-l fljjl <1>I i T ~**l.pJl 4*]ij| jjuL JJIjj 

UiV ^i JjVl JSjJ\ J&J feildl ^lyVl olilj-i . p-SJLJl ^i uillfejJI Jkvd 
d^SS L. LJl* ^Jl o"5ll£il JbJUJj SlUl JSLi* l^ t-OLJl JSUL. ^ ^L. J5 

JSlij ^ iiki„Jl C^JjJl ^yaJUu^ ,y luUaLJI ^ ijS\ JUi JS'LiJ V^jJ' 
(SJlsJl ^ OjjXi -j- -o-lj) JJCjjSLJl ,y Jit yi 5-liJ| oli'ibiVli .SjS'liJl 

. ift_^ij objL i_*»a-j il)| ,^4^ 

Distributedj Compaq olS - ^ ^i i_....|jgj| ^.^.^ ^ P |^ cJL. jl2J 
J^ IBMj Hewlett-Packardj Digital Equipment Corporation^ Processing Technology 
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.jiuau '-*■■■■ £±i.a iju 6» j*»' ••*»■» l * 1 ** »u«>»V 0"- k** EC< * s^toM £*i.fi &\ 

UK ol \y\ar\ t^l* J£i< .U»^**f ECC ijSUll ^k-J ^1 JSLUt JU»J 
jjlij L>-ij*J apUaII fJiiJ .ECC SjSlill jjJji cu^s-l UK u-jj-UJI cl**^! 
^Slyull J_jv»jpl ijS'li t^i i Dynamic Random Access Memory jU*aM) DRAM 
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Don J Laijj -J**JI j* **{** ij^L. J5 lJb-1j Ua>- >~&j ,_^JI (iXjboJl 
Digital Equipment *Sj£ ^ t^-^l^pJl ilip ^i (^jLii—l ^.li^-* tSmelser 
li$i tS^SliJI ,y ^Lj 1 *-' *~A ij^ 1 *^ V^* - ^* ^-^ ^ 'M* 'Corporation 
pJl ^ 4*L- 12 4i**i-J iiuS' lijj .»-lk^t <X>i <y J*p i*L, 100,000 JjUj 

ifrL 24 JiiU DRAM UJj 500 Ljj Ji*j" S/IJJl ^ c^-LU^ 256 j L«JL. .iLjJ 

.iLyS jfil S*J JT (l«t ^ tOAj . fJ Jl ^ 

*JbJ LiL^I SUJIj ui>^b RAM s^IJUIj jj-jdl v^ 15 cSj-UVl 
aSCjlII JLxu-I Jbji ^dl iijkll ,^1p i LS i£ i U» **KU dLi.>r JUi~j . viL"l>.Ls>-l 
LjL-kJI L^—Ijj ,y oliUl 0>J ,^a»*£ cjj-U- 20 ,_JJ 2 tlLoJ J) IS lii| .L^i 

*>j*^ £j\jk <jr"*^ VJ*"^" d* *«/■* J* i>* i/^i ^ cr*-* J- a> ^""' '(»^*JI y* 
•_^j _ l*Jbjl ^1 feldl ^Ijftl iJift U»j ^.L-t jSli. _ $4,000 j $2,000 ^ 

.AlsJI J^ $10,000 -jp JLjji L. cJj^" dt ^ijJ toUL, 

:45LiJI Jj^jj cj\1j£a JjL^I j^ -ui j^l JJ ^L»o- U dJLJj 

JjlS" lii ?iljuu> ^ Jii tiJU! ai,„Vr,„Jl ^ai^iJl ^g^lj^JJ .^Sll i joJI j* L. _ 

.Ljl»- LANtastic flkJL. ^ '100 -^ Jit iXJl 

i^lj^J fjtu-i Upi f Jiu- Banyan & VINESj Windows NTj NetWare iu&Vl 
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.c^lj^Jl cJL» DOS ^LtaJI ^ 52iiJI Jr^jdl oUm^. *po; V .^jZ^LJI 
lij <!dcSLi. £* Unix jl VMS J-*^dl (U* J-jc^i ^^l^pJl j^a ^\ ^>j J* 
.AT&T jt Digital tf^UI <y Windows NT flkJl ol»«iUj _-£» nilUS j,Ml ilS 
ciJULo ?SJL*JI o^LaJVI uJJU J>j]wL j* LAN tulSLiJl Ju, JJ ^LbJ J* 
J^jd Sjbw olj Sk Windows NT ^UkJl SbU, Banyan & VINES ^UaiJI 

. (jyiaJl l^.,iJni *j» LAN olSwJI 

jJbSLJS J~*> ^U^ Dl Y^^JUk-JI ^1 ^jJI Jsiil £. ,yl ^JUI £=uJI y* U 

. slabs (_5JJl j^lill *-pjJI iu ^L-t JSCij -UJju 
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Utt ^fiO-t% 3&M» VM 
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J& Syj*Jl oUJidl j\) mission-critical applications SjLJl J^jcl-J L. UIp 
lSjZ iSji, JS" Jj! jXjj . olSLiJI ^uU»xj. gjjjj £} .jit ^ %J$ »il*- »j^ (pUJl 
■jSCJj .«fUJl ^ »_£>•-" oLiJaJLi UTjIa^-j Lf-JjJj J*/ L^U*-^ _^> aJj 
1^-10 J^ oL~.>Jl JU^«- : p4- £»lj Jl j^Lj SjL*II . J*] ,U>J| JLwcu-VI 
.SSLiJl Jk«l iJa»J JU/ill 5jL-io cjIS"^! ^yvu lu, i U~>-lx!l JiLjJ 

*s»sJl oLuJl *£~Z}\ bj& U UIp Jj t Jjtfp JS3 oljMjjdl j^T J\ J-a. 
jj-ull aSjOsJI oL^-j-Jl ^ JJU^Jl iJ&Ldl AiC^tJI »lilu LS 2Lj . »jl»*dJ L-JL 
yi ^Jl JLvS-L- jt ^IjL-JI ^v=f ^ jyJlj j^JtJl oMT US' SjbVl ^ pUy>Ml 

u-Jj^Jl oLiiaJ ^UiLJI vrs*^-* -^ J 5 ^ S-Vr^ 1 cjISLsJI J** 

clj^i (yklli jj* JSCij J-o->u) iiLLi ijajifl oJLa i1)j1**«j J.* ».,aJl ibt L-ij . 55LJJ1 

£^**i. iL^j «HsCJtJl cJiy JtfJ» «jL«JI JSCiij ••j^ J^ Jj**>- jl« NJ 

^yl* dij JLfrL-i jA L» <i f>Lu»Jl (Jj W l*j . SSwt jjiJL« ,_£l (Jjj* ,_^ »jJI JL*>wJ 

.JLSLiJl *UJt ^ ^SUJIj jjjUJl »UapJ • 

. -, J-r JI ^^ atUJj oNjSjJjjJI JJ>o- • 

c-^-j t^-Ui J5Ltj ilUjSJ ^ fy-^^- y olSLiJl ijh[ Uiit ^>^^ 1 t)l 
^tij . «cjISL2JI Sjl^B ^,^1 oI^juJI cs Vj* "^^ !J *J o~h~~>J 0^* ■^^ ul 
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Intel [4^ {y cj\SjS. l^ij-J ^dl tJ-^LJI «i* j~**" 'l~S>_^J -«LiJl 
^ cjLmjjJ1\ (j* 4jU»JJ oIjjI 1 Symantec, Saber Software,, McAfee Softwarej 

djj^j (vi^JJj cpJiJi v'^Jj ' t > 1 ^^ 1 cr lUj '^ riJI ^ C?*** 

l^lj 1 5*^ «JL* iJU-iiJl oljaSfl J-5L. jjmj .i>U>JLj j^S^dlj 0*i ,y> 
^ f£*d\j jijliJl flWj y. j&\ *s?J\j ..jbVl **« ,>• ^b *rj tfj- c~J 

. ijUj&Jl oljjSlI J~-}L. (j^A. jjjJ j*J ASLiJl ^ jJjlfcJl *UapJj 

iJS^iJI ^ i^bji^. SJ* ^ UISC jjyliJI fUi*Jj ^CJJL. p£>*2i\ ^If. Ji>o- 
.*JL*>-VI lfb*^» ^p Sjj-^ j^-jJ AS^iJI *W-jt <J o^\ !»& ^ olflji ijyi 
f-LlapL »jiJ cjLijIm,,« SJIp JUp »^»IjJIj »J4>- Ml 0* **s*j* *j^^l «i*l^lJI tliUJj 
oUUI c? ^jI c£jS> f UiJ j*j JUVl Jl liL-jJj JSUuJlj SlLJl j* ^jUL- 

^^ju iJL^i . SJb-lj ixii Vj4" °*^* f**^ lj la .^ J » C - . J ciUS^j . ^JjliJl fllapjj 

ifbUNI J^jj '-J^jj jjj*Jl *fj»- 0* j>JJd\ f-^afi[} *£>«Jl iJauIS' tCjL>«ruJl 

. i£j>-\ oj4>-l f-" ol»_yJLn*JI JiLi (jJj &>-l>Jl il)ji £j* L»J_^1«j a jll»_» l_jjjl5J (J*"! 

Sijj-« jbjJl j^ i_J* {y jjjlSJl f-Ua*J »_)4>-l ,y ,j3jj/I ^j : ...,<> . 1 1 i_iJuj 
JLp^j iwfcS' ,^p A^jd^ f^*> ROM ojJIJUl jy fr^LrtJ t^ 3 * - '' 4 t^j*-' 9 7^1*-*-; 
jjjlidl *U**V ^s^^' Sj4*-Vl J-^ijj .«LiJl ,y £l~. iLii ^ SjUl oULJl 
JU.jJ «jf>-b "^'U'r^'J i J p ^J 'LAN SSLtJl iJt>L-i J—^jj &\>i>-j i J>* «ij» 
j>_^2Jj . i_aj|jjn isj[j>iy>j *5jjjSL«JI oU-jjJL iJUU JL^L«V 'j^^-'j t3*i»jll SiJUii 
JJ 4JUJI jp jjjli" J— _/j V*-^-! •i 1 ^^" ^r* 3 ^ SJLs^laJl 1^>—I^j LjJI^JIjc 
^yMi^-i <_jj~.U- ^ i lwf *.* OjSi Ji ^1 l jyj M J\ ila-.jij| ojbMl oLsr^tl^ ,yuu 
Ljj>-b»o aS ^1 JJl*«Jl JS 1 ^IjJI »JL» jjJj Jij .iSLiJl ^ OlS^ ^1 ,y zyrj* 
^Sll «jli>l g^l^ ,jlj oU^lJI ,y iu« b_^ J^jj Ji j] l0i « JO ^jl. 

Uij ^LkJIj oLiLJl oLii, ^j Si^rj-Jl LAN «L*JI JJUtf Uat 61^^ 
^S/l !jb)|| ^1^ ^J UUJI ^ ijji JjL-jj l^U ^J^J JiL-j J-jj of 
^jI^JI t _ ? So^Jj .iSC^iJl ^ ^jjtf ^J|^, ^ k-w-lja- ^ ^l-JLJI ^ji-* 
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^Jl cjLUJI oLj SjIa)II £*\J iJ*Si\ ?SLlII Sjbl ^js^ jup t <.i..kJI 

oils' j-i L*ij^-J Ifc jvSO^Ij olCill SjbV JLibtij lj?S h^ ^UaJ iJL* 
J«J UjI aJjU^ iSL* jS^j .IBMj Hewlett-Packard, DEC, AT&T Ji, 

.ISO 

JLJMjVI oilSUJIj DljIajVI ■ 

^ il*jp)ll iSSLiJI Jjlijj j^SC^ill JjUj SpL*o ^ aiSjii* 65UU ilU 

.l**«i_, l^LSi)/ JjU bij i_ikl UJljVl olkiUI ^j cj^lll J^, 

AjiUJl jj*' O^IUJI ijJb- JjXu ii,l'X«j tL>-ij*j .(_$iU- j*P Pj^ J_^a»- i^ 
^Jlru »iLvaj *JU- 30 />• J5l i *>=rjj iaUl js> iit|JL>- Ml lJjju /£ajj . aJj^o 
^ IJLij^Jl /»jjJl /j* lSjL^pI j;* _«*w» jl _^ j -ip ji t Ethernet oiULj »jj -j^ 
AJljsi- .U-la »jlj>«JI i>-_p ,y flJ&l <ujj JUjj js^-l ji»1jlj t^l ji tcJ_^!l ^ Sjis 

*~» ii^M t^l c.«.^i; LiiJbJl J->«— J ,y> rjlj^ j'-^V °^^ oiLLy^L-il LgJjtalj 

ISO <>» CMIP J ^Sjj jjJI £c uiAKii tf 4 ^-" 

jLaSjtl) CMIP jt JS' j XJLJl Sjb>/I oiUjJU- d^yJS. v?^ ^^"^ (Sj^i ^-.^ 

r ljil j* CMIPj .«<_w« ,--» Jkiii c (Common Management Information Protocol 

Northernj HPj DECj AT&T Ji. i~~lj>\ olS^JiJl cJjit aSj . ISO JukwJl 43j> 

.XJL.IS CMIP iSLiJ Zjii* flj^l iJJji JI^Vl Jl oL>«^. Telecom 
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4~-LaH oLL^I^Jl^ l«J aaij-Jl c*laa-Jlj - ISO iJiuJl oW/SI fji" 
tjiSltj t-ijj-i - i~ki\j *~*U)\ CjWI^JU ^j^^ll ^>J\ J^*JI l*j A: yd! 
I .i,. \ ■ a.vt j . l^JL-j} v^jSj jij^l Jr*"^ *%j^ <-ivajj tul£L2Jl SjbJ cjL^jIjj 

JXidl Sjbjj Jlt*Vl ijbj ,> CMIP jl>JI Uj^o ^1 .JjUj^I J^is 

ili^lj JSUuJl •JLtsS'l J& (fault management) JUap^/l Sjbl J*i£J 
JsL-jll (configuration management) J-XiJl • jbl ajjlj . U^^^-j L$J_}*J oljtiJl 

ojbl « Jjj JSCij ikJyi L^jt US' iSlpUJI iiiU*Jlj O!^^! ujU«j ^dl 

c-l-IUj /.jJlS" fLi*Jl alJUJ (performance management) *bVl 5_>b} j*~£5j ■ <SLlJl 
(security iUaJl Sjb| (>**irij .i^wJI g-«ljJl ,^1 J^vjJ'j ^lySfl Jl J^^l 
^ji™. xp I^j ^yi jjt Jjv»j oNjU^ ^j ^ pIjJ-JI <u^" management) 
(accounting obU>Jl SjbJ ^*m*Sj .Jil^Jlj oLiLJI p-2L»j *£LiJlj JjI£)I 
. Jilj- jy e_^Lwou-l b ilK jujlJ ^U^iSlI ,_yJj j^\jii\ Jb-jJ. management) 

J^l oUloi«^)ll AT&T, Digital Equipment Corp. ObS^iJl .ilLj, 
£. jiljuJl SS^I Sjbl fits J* Digital ifj-i jJUtfj .CMIP JjSjJjjJU 
Enterprise ^jljLuJ! Sjb)f ^j-iJI p. * - *: !! ^Vl 1$j ^UJl CMIP JjS'jjjjJI 
(^^jJl *-**axJI ^^l lf«lti ,_,!* AT&T SSjJi jllajj .Management Architecture 
. (Unified Network Management Architecture jLo&M) UNMA cjISLjsJI 8jb)l Jl>-j*JI 
y.j _ AT&T KyJ UNMA flkll Jij J-jJ jJU* ^JUI JjVl £SX~Jl (/* ^J 
. Accumaster Integrator *-^L - UNMA jij J~*j ,^111 JjSfl ^jiJsJI ^ruJl 

SNMP Jjijjjjjj (jjlatluij « ja> II 

aJU »^JlL. M ^ItJI (_UJl IJLb. -jSGj t»JL;>. S^Si CMIP JjS'jJj^JI JCij 

JaicJ Jj^>j*JIj UU- JauI-^JI jJjliJl flWjj *io^JI fUaij . SJUjJI cjLlkuJl 

Simple jL^>-l) SNMP ^ju v-^^ 1 ^iSLiJl •y jojlJI ^ ,^-iL-Vl oLJUJl 
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c_r* Jt* CS SNMP JjSyjjA\ jjjk; *j j£J .(Network Management Protocol 

iJUL,j TCP/IP J^JjjJI oj> ^J| Lu.L»Jl Il*j JJIjJLiil i.jSUJl 

^J , ^ : -" <«L»- j* Jeffrey Case j^jJI j~»jj .4^ ifcJuJI o'il^jJjjJl 

.SNMP JjSjljjJl JU»c-lj jjjki yi JisljJl iJUJuJl oLV^Jl 

(DOD) J^js-Vl gli jj| Sjljj ol£~i ^i J^.- JSLi, SNMP JjJjijjJl J—ij 
JU-S-.V i5> db*j t TCP/IP JjfjJjjJl J*«a~I t/Jl !j«S3l t,l*ill olSLJJIj 
iVisiNet g*lijJI J^Au • J-***-^ Vr-'j^ 1 olSLJ >*4 ^ <_■*>- SNMP SjbJ 
Jy Jiiij j*—Jl *5^i**j Sjbuj SNMP SjliJ isfli* iVisiSoft Corporation *Sj£ ,y 
SNMP ijty rf^ji Jij—o (t—l jjs*^ ^IS'j-i ••^ "i**l» ^j -Windows *UkJl 
SNMP ( UiJ Cabletron iSjJ tiJULij . Hewlett-Packard tfjJl ,y Open View l _ f *~~i\ 
SjlSm jlpIj* JjJjI ^Ac-J ^pbk^»)ll ^-ISUJI ,y oL.^k* J**i>~j Spectrum ,y>JLi 
i**|jJl i AT&T X^S. j^j .l^Ja-J ^dl ISLiM ii*U»-t jols £• J»Udlj 
^ *J U*a cJUlj SNMP J/jijjJI V*^ c#t <CMJP 6jSjljJi ^jiVl 

.System Manager *Uadl «jb)l l^Jl^r^ 




.SjurijU JUU»U*1\ *UuuJ. Hewlett-Packard &• Open View SNMP ij-Ujitt o» iiAAll »i* c^-V 
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.oj\i\ cjU&j'j *$** ^ SNMP JjS_yjjA\ UjjJb 5SLi ^ S>>-Vl .-AJk 

ulL^.;T iJbjuj .MIB j\ «3jjI4 iuL»^1« «JLpIS» ^ IpjZ^j a^Uo^-I iiil**!** **j>j 
A t n^j U ^ cjL_*U*J1 ,y JU}*JI olfj-iJI ^ £-*aJj 4 MIB S-lpUJU l)L*L* 

CjUjUj oLgi-^j ii"}L»t J-VJJ o|jb-j *!>Lj«JI OjSo il)l jjSCajj .MIB Ja-M* 

oJb-j^ h>-^L«jJI Jb-S/ 0j5Ci ol Lj^ ^^-Jj .*SL±i\ £&■ ^» j£\ £_*! i$\j oLiL. 

« 80186 iliJl y u_j£. L. LJLp Hj U»U- UJl*- ia^JI jt ii^L-Vl J~s**I 

. L^ji?«jj ijSUap-^fl ii>L»ji>t«j| &2aj*l2 «_yjlaj| ^x Jb>-lj OobU-ji 

J~** J5" (SSCjJl J l^i* aA* ^1 lib* 0_j5C, i^l ^S) Sjb)li *l^. Jjtoj 
(.UiJI SiU !jla)/| oik.** J^-Jj .Sjl^l &>=~* J\ MIB tfLjto** J-jJj 
»iU JaJ^ 4j^ Unix fUiJl ,y> l* ljlJU«»J _>t ^j—^l *1>-IJj iws;— j Windows 
LJIpj .SjliVl oUlx^j <^!>UxJ! -j-j JUtf*] iLxu~. Jl IPj UDP oV^j^Jl, 
. SNMP SjbJ ^lk.^5" Unix f UkJl jiil ^all Sun J*J| olk*^ J-jcJ L. 

4,«b.r.<ti ^ S^jiJIj c3jU>JJ ujlfcil J_*s- SNMP JjSjjjjJ\ cLilt^i j_»»wjs 

(.Uiill Jwc-J ^sll olSLiJl* tl|l£ *iJ» JjSjijjS IP J*-a-i M </!! olsLsJl 
.<>>UJ1 £• J^JU IP (Jj^jJj jJI j-p JUa;VI «SUj v^- 1 ^ ^l <J1 'NetWare 
J**^ j^i\ 'I*> oV SNMP JjS'jijjJJ apLvoJI -^i Jv»lj£> coli-JI "^ **jj 

*»Jaut jjSl oU-Li»-l iJLJ JLj»- J5wj Ja«JJ t^iLsadl J-Ctj SjSlJLllj i>JLii«Jl ay 

.SNMP a->b| «j ^j^-t *j4irij iJ^L«l J^>y o|Jb-j v-^jl 

VisiNet g^lajJI 

SJIj* ^*vaii ^Uj^^U j*l.j j^^j ^iUadl SNMP SjIjJ g^U^ j* VisiNet 
.dJbSLiJ L.y> «>JI (VIEW) JU.LUJI ^ ijj^,. ^ bJLpj ilbSLtJ oJlj 
J* »ihsC*j JSLiJl jjju ^Jbiyajj .oLV^JIj OlJiLJlj (JUJJ iail^ i.jjll ,^iaj 
LAN ciJK^l j>j j>.T ^ t$l jl «i3*l>Jlj i-JlS-Jl Jl UjJ o^JuJI II* 
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^UJI ^ L^Jl iJUcuJI ^j-^JI .k^Jl ^--UjJl J**i-jj . ^J>j\ JiCij WAN j! 
Jjjz* *11*j>z*\jj .4J^*-j \4^ajj>- £~>j>jj dkSLi> alJ^)l Microsoft Windows flkJL 
JL.jJ ^juJI £^~i i OLE l 6 -,.,^j obsL£JI Jajjj DDE ^SL-bjjJI oULJl JaL! 
g.U^JlS' i DDE SjjJl j^o; ^1 iSj^i\ Microsoft Windows oliJ»J ^ oULJI 
L»i\ji\ jijL2JI *-lM oljL>- JUjc-I Liu! OLE Sj-Jl ^jSj .S\i. Excel 

IBM (> NetView {01&JI 

d986 fUJl Jiljl <y ol5LUI S» LjJU^- ,y> jU-Jl IBM SS>i cJljl 
j^L. Sjlil f&cS \jj -ot ^s- ,^i_j .NetView ^1 ^U^)!! Lf.Uk; ^JojC ,j>j 
U*\ JoA 0^1 NetView fUkJI £w>f iIBM ^ SNA ^^\ t< ,,„7tI1 6y jy~~** 
oUUI JJixi Jjl fLkJI IJL» ^ «jb)M ^lk>^ OlSCljj .iJ^l j^' oLSLtJl ijty 

iJ* (1)1 _j* _r*Vl ^ ► t j-Jlj .4djl.lV jlJ^\ o* ^'j ^^" '■(j^ 3 <^l* VjiV 

AIX) oUxuJl .JL4J SJiljVl oLtilll (j^y L>- j^S NetView flkJl oL»«ix- 
l)1 £*M j^l •>• t ^ JS" cjj£. (j*bl 4iljL»^. ^ ^Lj . Ujp*. 6^. NetView/6000 
.^^.Ij^Jl -j otJLsCjl t^JLe- cij^" ur^ ^^_rM c^l "-^ NetView j>LkJl 

.IBM & u\j,y\ 

olS>S iiL* ^j tSjbjU Sj^Jl JJ*JJI ,y> SNMPj CMIPj NetView 
Desktop Management Task jU^I) DMTF isyJli . \j+ j^>\ Ikla^ *iU*J cS^-t 
Sjl^l Jji-Jid IfL^ JL5] j> ,> tgl 300 ,y _^1 /j—^J 4*ku ^j t (Force 
SjbJ iJk;V (Desktop Management Interface jUasaM) DMI j\ i_^SCJI jJ*-. 

. i Ji Si\ J^JI c^J tsjl^l C^ 1 0* W **> DMI J^ 1 ^ 1 *-»-> • tiJls: r ;J, 
oUjS^JIj Sj^Sfl £. J-^JI JpL6 Si> ujL^j Jl DMI JatlJdl o^j 
^Uapjj J-jsflidl Sjc^ oUjjU. ^**^J tys-i-iJl vj-UJI J^-ii Si>rj>-ll ^IjJb 
J/jJjjJl 'Intel S^ytJL? tDMI J^lJtdl ^ ^t olS'yiJl J^a-Ij .1^ >^>li" 
• k£s ~*M "*)*~ Jl ^L.jWH .Ju jU^> IPX jt NetBIOS 
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*M iJi ^ UJI J* ^ Interaet Engineering Task Force JSyJI ^yt ■& 

^ 5-JLi iPj*^. MIB SJLoUJl .JL» wi>j . SNMP Host Resources MIB VlJuJ\ 
.l^jjbl ^^.-iJl ^j-UJl ^Itf- ^sJl ^U-kJIj iitolfJIj olil^JIS olalS3l 

- au-.. ^1 Host Resources MIB SO*Uil £• DMI J^-laJI £>o jl <js»- ^j 
. JjVl DMI Jrf-Ull g-ljj o*li Jij -l^i Jl>. V Jl^Jl !•!* L5* f^ 1 $ ^1 
Sjija. l^dU^j DMI oUUI ji>i i Intel ^ LANDesk Gateway/SNMP gu.li J JlS" 
^J\ .jL-J( U* jJJ Oj>Vl D^JUI c? s s - j .SNMP S»l o^^O 
oULJl aj^pJj i_^£Jl Sjb)t iji oljJtf .ywto !*!* Microsoft ^ LANlord 

.SNMP !jb)ll oV^-i^ 

Novell <> NMS ^Lialll 

(NetWare Management System jU*>M) NMS _jl NetWare »>! (.Ik 1/ «jsj V 
JiCloj .olSLill !jty SJiSl ,y t* 1 W (jl Jl j^lj JiClu Novell iSjJ ,y 
£. ^Jbi ol£jJd ^Utb ^jj^ (*-***" 4jI ^U^iSlI ^^ju iUiJ ^ NMS flkJl 
HP Open Viewj SunSet Manager Ji* oUiiJl £«j SNMP i5j~J\ p-**adl 
f Ik? NMS (.IkJl Jl _ Vs* VisiNet _ J*U| L ^o Jfcjj . l*U« JjJL^JI d6*\>j 
{ja iSj>-\ *^j* iiJa? *J} Ojj^-Ml _^jj .j^jjU^r^J JpLSsII J»Ujj obJ^JI •_>* 
.*** jj-ilsJj NMS flkJI *-. Jiiil ol^ru ilL* J^i IU .LAN cAsCJiJl ijbl 
iJllfejJlj v^V 't)' 5 )" Jw»LiJI jJ jkJI iU.J dLl* tiiiU^idl <iJL* p~Jtdj 
f IfeJl jfci (iJJl NetWare 2.X f Ifcfl ^ o^-% £~o\ ■ fUfcJl J* U'«y^" ^ 

.4JJ NMS 

II* ^ c yJI _^L cSjUiJl oUL^JL r S^iU (NASA) ljUl aiJj aL 



Windows NTj VINES j NetWare Ji. olSLiJl JJuiJ iJill ,>^3j .SUi J^l 
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oULJl Ji*lj* oUiL.j JUjJl oUiLj JUiM irjLI^«j !jl*J| oUjUJI cjIULU 
*L>\S ijj*> -Ijjj vr-iS" lijj -LAN SSwtJl ,_,» Sjj^jaJI tSja^l 'j&t^j ^L^j-^lj 
ttJaJI :>*>S/I ilj-r.t.Jl p—UJl ^ JlfciVl iiUp il*!** owj &~iJ1 J»LSJ ^ 

fy Token-Ring j lOBase T iJ^L-Vl J^jj oL>j]jJal ^jJ> ^i o^Jsl US' 
Hy- (1)1 Ujj . SSLiJl ,y iji iLsiLj &2i ^a SjjS'jjJI ibL*Vl J^jP SJs-j 

oljji— ,>~ *SLi]l j.-** -Ayjl W ^JLcJl ^ OtC^j -W^ jiJ 12 ^Jj 

Proteon Token fUkJlS' tlfj pi^Jlj iH-Sll J~/»jj olJb-j Sjty S-JiiT Jjjl 
fJj J| .!»_, .o^>Jl ^ tj^ Utf* *<2 - 9) J£iJI ^i j^-JI VIEW Plus 
^Udl olkk^. j^sl £• ^Utf ^j LAN olSOjtJl JJut: fife ^p *la— 

.ciiias- j^J Ji>Jl 4> ^* jl i%»l Sys^l 

VJ -UJI ,> JL.UI oL-^ljJl £• J-^jJl ot^-j ^^ c> Saj^-j-JI 

olJb-^1 j^^Jlj j£jUdl *M oL^Iji JS-I cr 51 5J5l ^ Ji °^^' 0*^ 
Proteonj NetWorthj Fibermuxj Cabletron^ 3COM ^l^^Jl d5L-Ml J-m»jS 
(3 - 9) J5C1JI j^. .Thomas-Conrad Corp.j Optical Data Systemsj SynOpticsj 

.oUUw-)ll Fibennux ,>. SnapLAN ^UiJl ,^^4 «-i^ 
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(2 - 9) J&Sk» 

Series 70 InetMgent Wire diM &u*fi >,>* Protaon ;>» Token VVSN Plus Sjb^l f Uoi l>»*1cL| 

>( aiU Jjujl fUii oV^^j .Token VIEW Manager 5j»4 ^ttj*} Canter 

{jt \&ylA 4Pw^vi O^lSjl \**pji l!j|JL>-jJ CjULJI jl«*>*j 4aJojI J.«.w1m..7 

NetWorthj Fibermuxj Cabletron otfytJl <♦&! OlSC^j . il}L-Vl J-v^jJ olULi*. 
^ .objlfJij o"&l£!l fUil a^-j;- »-• Li>-li Jr^j 1 " SynOpticsj 3Comj 
g^Uji JJJSJ JL._; cuS" ISIj .SnapLAN ^UkJLJ ^T LlUap-J Tjl^JL. (4 _ 9) JS^iJl 

Traffic ^Jb Uxi-. I^jJ Farallon Computing if^Jl i^i (jVjSS'U »_jj-L>- <y JjL* 
^ Local Talk iSj~J\ *-**dl JU*s«.Lj UjjJjj olSLdl ,y> Ijj^a ,Ja«j Watch 

. Apple 

. J^^jdl olJb-j jjp- SjUJl jj_^*JI JSj>- j*jliJ dJLi; oUouJl eJL* »yS V 
is-jjji* 4 (protocol analyzers) oVjS'jJjjJI ii»"ili>w. ^Jj jd\ SjuLw Sj^t ilL*j 

^j .piUJlj jijUsJI »Ua»> J^^dl olJb-j UuT J^U jy S_^uJI oL^LJl 

Sjj^Jll ,>> Jva^* -^Jj 4oL.jl«JI iilfc J* J^u>JJ p\ X^ J~J| ^JLi* 
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LAB HUB - HUB 



Sh«irv«i, : g tamp 




10340- 
01M- 
6144- 
40M- 

ao4»- 



±LE 






ML 



zee 



(3 _ 9") frti-to 

EG 







■y-i--"^S"-; ; ' , " r ^'^i' 



jlj 

HIBII 1.3.6.1.2.1 

SNMP Daemon 1.3.6.1.4.1.233.1 
Window. 1.3.6.1.4.1.233.4 

Wotkjtalion 1.3.6.1.4.1.233.2 



• •.* V.', 



%::■ :::'■:■■ k' 

w "'j ' '' ".'■■'" 



(4 - 9) Jii« 
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JJLB V 55LiJI o^tf tsj*-* -^ J— '* ur 11 (^^Ij jiJ^I *IM s ^ i dj 
«--k> -JJj-J' oUl5 j' ^W ^ ^ -^ ^ J^" ^ ,JLJ 'f^ 1 -^ 

(«* jj j W iv5i>«Jlj jjjliJI fUa^l ^J^I o^j tol^fiiJ jUpj Sjjku oL>^«l^ 

»JL23I i£ ,y SljL» oJUbLiJ ljllil« J-k*i-j ( ^*S' »J» j^So^Jlj jJjliJl *Ua*l i*lijl 
(^iSvlj »-bj»Jl c^V oLLJ 4jJj (j-» (l)j^*~"i |*-^3 . i_.auJL] iLJUJI j9jJa?*JI ^ 

. oIjLaJI Ou_j>«-« i)jfjJu*» 

•yi JjS"j-JI olJb-j j\ i]}L.^I JjVjj olJb-j ^*. £Sj .teLiAl »&»d\j jjjl5dl 
iIUUj oL><^ JlLJ ,jJI •ilS'ytJI ^ UjJij 4 SynOptics j Cabletron SS^Ji 

JUUJI »^*»- | _ # 1p fjy h*\j>i\ **^" <^ toljVjjJl oVf SJLp oil* iJLl jlljJlj 

.lwb»- 5j-Jw» tl)_i>So U ULt HJLdP- J^ Ails' d)Ji |»io»lJlj jJjUJl ^ oil*- 

J3 l jd\ j^pJIj jJjljJl Alacj OljJlS ^-j*5T bo^^Aoj CjUwUjJI oJL* JjJj 
ol.oSU SAP ,, .,<7*i ja^j tikSwi il)l JJCxf iZ^S lij ijSOj lOLmLi aJU- I frjl r-l^>o 
^i jSCij HjwaS 5JU JLaj ilLuiij -A»ij <_J^«J i»*u|j iJLwll* lIj^L^jj ,i»bSj 0L1I i~«j 

olj^ u-^ji *jlJI ^ij idBLi oU_^l» ^^ ,J SNMP jl CMIP Jj^jij jJl 
i^JUl t\Ss j&\ J«JI ^ ibJl oLji— ^il JU* 0^1 <S>^\j jjjLaiJl pULoJ 

.15^1 4i f Li!| ^.la?...7 

SynOptics ,> LNMS ^Qalil 

jjjliJI f-Ua*| i<Jaj| ,y oJJl^l SynOptics Communications *Sji> cJ\£ JLiJ 
l^Uxi^ <Jl^j ^ olyiJl ^yuu lJjJL. IJl) tiJ^L-S/l Jw>^J olo*-^ *SU»dlj 
/j^LuJI ,y ip^*^^ Cabletron Systems iSji, ijZ tcJ^ll u Jt ^Jj .ivtLiJl 
^JJ yUNL t Cabletron & LANview ^U^JI ^y^j .SynOptics ^yJJ Q^y^l 
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>L2Jlj Multi Media Access Center XU\ ibL-Vl ^>y oIj^-j y> l^dJL 
.Iji LiL. aS^JI .Ju J^ J\ t olSLiJl J*-l jj oUjJj 

•^ (LattisNet Network Management System jLs£»-l) LNMS f lkJl J** 
( Jbu- i jj»j . Microsoft Windows JJuSdl ^ l& £. ^^aiulJI tjj-WJI ^ SynOptics 
oljl> SJU- j, tSaU CMIP Jj-LaJl oLL^I^JI JL^b **bS/lj ttUJl oL.jLw 
(LattisNet Concentrators) ^^1 olJb»j sU^Jl olSLiJl J-^y olJb-j ^. 

.LattisNet 

{ja I _,L>- SynOptics 4$^ t ^a«j . ^bJl ,y »Li1 Sjip ,y j^f/ll «J^-j i-ife 
jil*i».j **»«^dl v-jjxJi ^» i_ikj^i zAt- l J^ Lji* »Jj>-I_j JS" l£j*>«j cotilj>Jl 
J-vy oJ?-lj Model 3000 Premises Concentrator ySy «Jb-j OtSC^j ■ S-"^* - **^' 
JL^iJl olSLiJJ ioUadl O^L^j _^»Vl olJb-^l ijjjj .^^ail J^«^ bJUS* 132 
.SJtf* J£) $150 ^1 $7 />. jU-ty jiljJLlI ,y i.JL^u~JI olSLiJI jl 

***>- ci^jJ^L. ii>Jl ol.jkL.JI •y ttiUI ^ j^y SJb^j iilj^- JJ JJto 
iJLJt cJ%)S jt iJjO^. ^"iL-l _^* JLi*Jd cS-^oy iyj jd\j ju^^, 5x35.5x25 
i^aJI ciUSlI ^ JjUj ^Jj Ethernet Jjtf ^.Jb" iL k L-. cAaJHa fJUj . 1;^ 
SynOptics *S>1 tiJLLjj . iiliu. ^ ^j^ ^^ f JLki-J lOBase T olSLi £. 

a* fJ Sj .usJi lf* ^^ 10 ° ^.r-s J-^ 1 FDDI >=- |jdLJ ^^"j UJ 

JL-jJj ibL-Vl ajjuJ ollaL^. ^ U^jdlj J-*»ydli J^VLj iij- 51 oLjfcJl 

S*til £&}! J*L-jVl Uiilkij JaU oKjiJI jkla^ ^Jal-i IJJ t !iki*Jl oljLS)ll 

.^JLUJI ^-» 



Ujp ajjJ ?JUJI £rfU~ o* *W LattisNet flkll J i.jlt* JJ tiU*; 

lnms fifcJi ^j - LNMS f^ 1 WLi J" ^^ r* ^ UJ ' ^^ ^ 

oJu» J-ju .(Management Module Network) *SLsJl s_>bj. i.,^. ^a. }\^ y> 
oUUI ^^a r ^b Ui U*U- 80186 gJU. idll-Jj j^v" io^-j ^ ^jkJI 
^ J^LJI ^UJI ^UjJI Jb ^UJI gJUJl ^ Jl f JjJ» JU-jb 
SJb-j J^ l-« «0l Lwj .flfcJl Sjbl J^-3>J uaA»JI 4/ ^-iJl ^^-U]( 
^,^,^1 V ^,UJI ^j tfj^Vl j3jl\ ^l^j £• IUj > «iiV-«J» J/^ 
!>1 i.jliu DVi . J**JI ^ ^J 5 * W ^ J| ^^ ^ ^ LNMS f 1 ^ 1 ^- ^^ 
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RS-232C ILL* iCiJI ljh\ **j^ oljl-W'l J»4 p*,^ .«LiJl ^ JUiVl 

J i Microsoft Windows *UiJI J iliuJI 1^^*11 iiUl ol JtfjJl /^ 
£-*!-. tLNMS flkJl Jiij ^JUIj ^LkJl Zjb)l J^c—Jl ^vai^iJl ^^^UJI 
.^ilUp ^ SjLji j;*^ ^L^it ^LJ Xs- l^ijj l_^>-I^J| JU+Jl J,UJ| ^j^j 
.JjJ>. LNMS fllkJl cjISUS JL; t-OjJLALij L. J-v»li? l.^*** J jj ^j 
^p Jjj-uJl t ytiJtJlj «LlJl jjjuj wJL. LNMS flkJl oLiLi jSCiJj 

cuJj .I4J *U.jj i.^* J5, LattisNet jSj sj>.j JS al£, -^ £$C-SJU 
pLUJ -j* ^-.CjJl {£»* j&- oUU SjlpU J iSLdl J-^IL" jU-iJ JJ Ijk.i* 

OIS ISJj .ol*J*Jl c!JU; ^L.1 J* iiLSJl ^y* ♦^S^j (&»Jj ^J I4JU 

jsJdl »iAJa ^js- tflip tJUUli tfJL-J JjIS J^i jl ol*JiuJ| ^Jb-J _^ ^ 

liSiL. ^sii ouui sjpi; j* j**ji di^ .Ljl- jiy 5 ju* ulsJi j* 
;«aap jr ji sj^i ^^lji cr u jA* ^.J^Vi ^ *u-T «u> g.Ujj 

js- (histogram) ^ja JaL^ ^ .LdMl ^p^ J^JI ^ ^ iiL*_, 

5L.IS' U-j ^^^J iftLill ^l» i5SLiJl J 4^. _^j7 SJ^-j dfert ^1>JL j^sll 
J? ai>- ^UJ 5Jli JJli ^jbJ Jl aU>L ilfi-Ujlfcu JS" ^ j^jJI sa^^J 
^^ us? 7 .yj^ jW^ 1 "t*^. 'j^j^l SJ ^-J J JiiluJI J*A dJBl ISJj .i.jliu 

JJ'CS' ta^iiw ^Lg^ "LiJ » ;!»■: ..,; vi-shu C4— ij CJ^Jl J JL5* SJ*p 1.LU ^j* Uajl 

• oUj-JI j*-]j J**. a!*>w. /jjj oliLJl jii 
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.L+ji&\ Uj^b*j asLMl i)L>. ^ SLIS 1 Sjj^JI .JL» ^jJl oLSLi dLJa*I 
^ V 1 -^! ^l- $-*r-" l^ Sj^I L NMS (.IkJI ijj, .J^U JJU; Aj?yj 
jijUxll ,>«wai"j . JJ ^ SiJ^u. jjjLiJl ^ 5JLJL- *LiJ)f ijc^Jl JJL-j pjii US' 
jlL; £jl>- J-^UJI J-*idlj vrbi)fl c/yju« -^ iJljupj 4j_/Jb olkJ^o W* 
4^oj ^UUS .1* jjjLiJIj ollUl oU^*^ ^UtJ-1 ^ .* ^*^J! J-^l 
.Tjjkf .ysl oUL. apiji gaij, Ji u& ^.t,?,,..; ^j (ASCII oLiL.) 

cliJJb f Loll jU- JiSlI JLp dlJ f JLi LNMS r lkll ^SOj iSSLiJl -jp SJiiP J^i -^ 

iJUll cjMjS'jjj^JLI V*UiM oUU»U<JI Cabletron j SynOptics djIiSyiJl ^js 

. ^jSjj jJI «i$J Uij jjjliJl AL*1 liiljj, J**; US cCMIP, NetView ^ji—JI 

JaxJI ^i aliil+aJI 

jj^l *Sj?- jiIjuJj oV_jS_jjjjJI JJ^J oljii ^j*>- ^i ^L^l j^a'.iiil jl 

psrjjj ojU oIjU iajj JS jj* oLs^ljJl f-^AjJj LiilijLjjJI «JL* ^^ bj>-j*Jl 

^ oU.1^1 ,jSUd RAM SjSlill JJ uk»Jl oUUI JJ&j oUUi j^ 

.otAjlSCJl jU>-V iJilfe, JLp Li! JJlS^JI (£j£>«j"j .l$« J*«JI 

A*Uaj ,_^Lp Sa^-^JI National Semicconductor &j£ y J5l*JI i*j~^A OlSCiU 
JU.j)lL, ^SCjIL jJUs lih^ U>> 17 ^ ^Ai>ll i^-ij-J Ethernet ^.l*. 
A^aJI oliLJI »jj JUJLtJl *Ua>-Vl ^iu o^-^J .oCUl fjj j«-Sj JUSi-^ij 
^1 (dribble) UdL^JI f jj«j iobJl ,y ^ L. J* ^y^ V ^( t(runt) 

ji^i" ^IW} Jkzi \j>j> (5 _ 9) JSCill ,y ^Jl Hewlett-Packard •>« LANProbe 
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Lfc* Hasnjt "j* tijllLj ojj K^a (oUdj J<^*£j>- Ethernet e^lj* i . i .^'^i L>jup 
cjULJI ^ ojbL 6 ,^1 4 ^ t-ita (jam) SlSj* 5jLi[ J-.^ ^ *JL-jl *blt ^^t 
■ It,,-- ^^Ljji j^l p jjLj . (oLadl *]l>- CjU«^«JI ^«->- t_/L£j£j (1)1 oU.sA.1 iJl_jJLiJl 
JJ&j .»iUa: 5JU- I^j! lj Jlp a-SIj-oJI oL>~.Ijj ^j JU^xJl SjLiJ -jp f^j)/^ 
•j^ LgUUj U jt i Ethernet oblp -^ jjjl&Jl «1* LAN ASLiJ! jjjj SSj>- olilJL* 
ijjL; /»j--jj olkkiJ ^l U)j>^j <■ Token-Ring j\ ARCnet oltil^. ^ jjjliJl 



oJL* PC Magazine LAN Labs cAjf>**i\ J** Jjy j~>A U "upj . jb-lj jl^t «_* 
.JL2JI JL>-Vl JJi ^ ^^-^ jSClo oULJl ildlj jjjladl ►UopI Jk 




(5 - 9) &UM 
\Qiy3 CaPi UoSDU JL»j 20 u* Uuilw NetWare LANalyzer ^tVajitt ,> *J*jW1 »aa ^u 

jjj-Jl *£ j?- oblJlpj il^L^Ml J^vjjj iuIji>-j jjj^ ^>*" •j' a l **^l sjjj> 

j^j *j>?-j «j3 ij*^' l**j - *£~Z^ "iULij LJ-*-^ l-i^* LAN aj\iA^» ijjjj iJuLJl 

. t/uVjS'jjjjJl cj^Us^-i ^Jtf p^Lrt 5k-.ljj olSLiJI ^ oliLJl 
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J*a>-t Ol »_->o ^t Ifsjj Uju* cuit <^£Jj nA**; L. ULj ij^t ^j 
JLj ^jLjJL. L> ^ «il^ ^ t-jLi JSLi j±a <*■ JL* ^JJI j^«^J| IJLa . hUU* 
o^Uj JSLUj .LAN ol£jJI U ^»~SJ olJUw ibjjiij ^-^1 Cf JbJbJl jj^-i 
Aj^ >Sll U 4*JU l^j tiiUi oljat ^UwiS/1 JuuS JL-JL, oV^fj^Jl 

,y Spider Analyzerj Sniffer -jj Jills' nu*y J S'jjj J Jl o^Ub^ jU^.1 iJL" 
ol>^i< ^ U! « Jol_pu -Lib. Jb>j . ol -/lljjdl ^ (J'yT SJU- t Network General 
^ i_-*jX*- 1JJ i,^»-ij*JI olSLill fljJuJ ^L-JL LfTasli Lr Jc>j jSsI ijJjJ iLJO 

£. JUrtl * JiSfl JU> Ljlii jJj iUjjJO*j 0l» JjSjijjJI ^ 3ilsi*JI otfyJ! 

JL-jVI ^Uil JU> i_^u -Ol U.J . o^LrfVI ib*j Uj_k* Jt)U- «L->J liLL. .JL* 
t i-aIUl Jl 6Uu> S#-ly ^LjS-S" Cjliyu U^j^t t oMj^jIjjJt <j~*j ^Uj«i-«j Dl JUfc^lj 

Up _"j«Jl jj^auu klOL-Aj jU-5J ,^JU> (_)_^<m»J| (_^-J i*»JLjj IojL~* j-Ju ijA^J 

.^j UJUIj sjbIjJI J^JI s^lji J)|i 1L*JH j* JUal^l gJJJI lib .*J^ ^ja« 
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(6 - 9) JSjSJI 
afi&&3jj}\ jA^i >** atj^J ****■ 0**i c, t&&3Ji ^^ ** Spktar System ,> P320R 

■jw* »*j* ***** 

oljLiJ JUjIj o5ktf JbJUsJ -Sjj-iJl p_-«Udl <y Iljui gjjit »jl*j ISDNj X.25 

ARCnet cilSLUU o^lUu* aUpJ c±sC*jj . ;UL»~JI iJ&LJl olSLiJI c^VjS'jjj^j 

^ t<5Ud| ij-^«iJl u^l^lS s^Ip Sj^r^l <I* jOJj .Token-Ringj Ethernet, 

. apjJx< jijUJj oLij*uj >JlJjj mJoi^S iSjLspu*)jjj <L^U>j ijpjjui cjLiLi cliLUJ 

JajL ^ Jj aSL^JI ^j*. j*j ^1 oUUJl rjj JsLfcJL cjVjSjjj^JI otslixj. »j2 
(filter) p?*J c*ijSyjji\ i£j">UUw« *^*j>- iiU «-iIj . UjjdLSJ i*iiJ l*»U- l^Uy, 
tZJU»J| oLu-jll ijjj US' ti>JLt«Jl 4ji*p Jt^^d iU5d*Jlj iL^LlJl oliLJl jjj 
41 m » 5 «. J 1 cyVjSjlj^JJ LjjKJ^l aJJDL LLyJ < Network General ^ Sniffer Ji* 
. ikfciJl oUUl ^i Jsa>o a* ^J| ^aL»Vf jf ^VL>J| jf jl^i!*! U~JB, 

J»* otU^i ^ ^Afill jT -y. iotiJI oULJl f jj isy* JU-JI ^yo V 
<jF*Jii •*s*« '^ <>> i*.^" t^l ^ ti^. c/JjSjijji ji^ aaIxJI dlL- jt 
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JJL^J JLLd j^ilj^Jl ^ jU*i«,l pj (Ethernet flkJLI oUU »jj aVT) l^U-iJ 

^1 ^jfly^i £JLa J& Cj!)U*uJI iuU^.1^ jj^u iSj^j .aJ«=1JI oUUU Jjj> 

^'yj £-ilj*Jl -la^ ^jx- jSCiJj .^iLi oULj UpU j....;; ^ oliLi *LiJj 
WLUI ^j <js s& dUi <y fjJUl JST liSjU-C-j ^U^iVl J*jJ ^1 iJJi^l 

J\ Ji**J| ii* ^ ^-^ ^j .^UJI «LiJ| .UUJ ^j y> 8»Ip «JL*Li: ^JJl 
Lib <3*»o L. *~~.> <y Ojh-JI tyU^ibU oV^>- C)j*J5i ^JUI ^L^iSfl b\ 

obUI iJO^ tUil ts>t ol^Lu t (7 _ 9) J£i)l ^ S^JI dikS - loLiLUl 
^jjJI jOpj ^j^a3i\ XSLiJI i*J ijiJl v-^Ij *^t^\ _k* SjLJl V^l c** °M jJ 



^^w^Tin* ■^K^ptfe^^^tlft»tio(K^8ou'«Mt * ■ ?■; . .. . r. SwiiwUPv^^' J ■ 



6 13:23:5a. 6997 000ailnf,f,F.lYl 0E)B(117H2bl]B3 

nFtsMw Ctj-t%,<j - ■ 



- ■: 



:*—-* Hox#i3l?iai«#,l~ 



^^Z^^ft^f, ZcMtpo :. CAPtUIUBP 



3tn ID F3Tine F5-Jlinp Ff>-l,noct F7-S,iue F8-Lei>Hl F9-Search FIB-Filter 



(7 _ 9) JsJMt 
**ii i> &** ►J* AUjpa^ ,> !UoJU jUjtvi jjj^i NetWare LANalyzsr ^*\j^lt i> ujii JLiLfii 

•XNs'jjs^ijjiJU »>S» 
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4^ cj!>U»j ij>-j V"^ i>* <^*^i^l j 1 -^-^ (ti me domain reflectometry jUa^l) 

SjjLi^i oL>-jJb S^*3.»J1 j\ i»jii«Jl o!5talS3l oVl> £-»! j>* •b-k*J A*iaj j/l » : Ur» Jj 
UUj>-jj TDR oljJtf I4J.J il ,^01 jd\ oL>slJI ^j^ju U^>-l JUaJ . ii jj| ^ 
Silp iiyj J**^ **s" '.)♦*!■' ^V***^' TDR Sj^jrl l)j5o Lo Ul*- .SJUliJI JUj'tp 

. iLib oL-LJ f-Ua*)l (oscilloscope) fl-j* oLSLj 

jl^j jj^ ?sy- jJj» ,_,!* (Network General *j» Sniffer Jl* ti*&Vl ^^u 

LAN- —jlijJl ^ o-ij*-^ U ;> ^ , ^ a "J *Ua>-Vl i_»LisS"y S*^» SjJtf iJli* 
»li ^ j^-^ 1 • ^JiJl ,y JaidLa llAjLj jii tio Sal*l iiU 7cj3 Novell ^ analyzer 

^J oUUl ^ JL.j1 *J l^JljJj &~JI oL.U^u-)ll j^JfcJj SJaidLJl oUUl <_iL. 

ojJLflJl «i$J il)l Jas-}Ul ,jj .iiUaiM^JI JajJI SJas^. J*p iwklJU d)ji ^ IJLa JS 
i-iLtj-TV SJLi. Stal J-S'tdL L^SCJj 'Jc^* ^ U^l t3ji» ::: -' t*>^lj V^^ c* 9 "'^ 

LmsjI "-il^ej • libUij ^ 5i_j>-j*Jl Cj^j153Ij LuliL^iJI )•_• Jaju p^-« i^to! tlLipj 

»lkJl IJla ojj b\ ,y JLS"b /^ NetWare ^L. liLaJ 615" 1J>1 .dkSLi ^y 

LAN pJJLi *iLjJ OlS" lijj .IPX/SPX o^jS'^'j^Jl _ K uLU dAi ibt J^. ^js^" 

.SMBj NetBIOS •jJjS'jJj^I jjiil dli g^lai^ W- j+\ 1 Manager 
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iiLusJI 

f-Ul UjjjLiJ iiA*J oljLJl ajj ^i-^J J*- SjJLiJlj . „ aU JI CjLji^IjJ AjU_>J n^Jas^j 

Jl ^U^JiSlI J_p-i J~>«~. J aLjcu^JI jjyJ\ oUK J*>J ^yJI oULJl »jj jjii: 
^t Jbfjj V /jS^j c I^JL-jI JJ JJ-r Jl oUK jli, NetWare 3.X ^ UUl il ^^a 

. A^jAJI J^ oU JjmJI t»_^««*«i LjJ^u*- /jx » ; la:.„j i«-u"lj /"-dj* 

viJLi : *j /»LiJl jsM f?Z* J f ;la*...j V J*~ f^l •^"^ jA£j J' J^*"-" 01£«|j 
cAjU-ISC^I iiilU l$J j... .tf" ,jPj&J SlaiJLJl Cjljj-itJl jl oljLJl pjj <J1iIjj£>«ji j.a.t" 

.l«j fJ S ^l oljiMl Jlp J_^*JJ $20,000., $10,000 ^ L. ^ioi 

Ltt «Ul| ^LLtJ La jiuij 

01 . *i»j c-j(ii U J.O.H"..." Ot Ufljl * T >>«i Jj ' "^<>J >» -W L« J* J-^*^ 61 J"i 
'^jJu a*J Ji tUJb-1 JJ ^L>«j cj£ lij _ ilo>- oljii o^^jjj^l o^UL^j 
jjjISJI ^Lkpl g-ljj ^iSC^i il^ji Jxl^ Jl jrb^- V c^ lil ^S3j - <5lyJ 
dUuu Ol LAN BLiJI jjy. aS 1 ^ olalJ^ jl il^L.Ml J-^jJ olJL*-^ ^^^JIj 

.JLJI y Jit jl-Xi*jj SSLiJI J**J Ijb^ IJL4JL. 

tuU-j^Jij ol j: ....i7 iji-j Ojj ,>• <1 ,>m V oLiLa*-)ll ^ JL>- jj?-j 01 

*Liil oLsUaa-)ll JUxL-l ^IjJLjl £^~j CjljLfJI «Ju» jijJ ^^ -_/>Uj il^J 
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jij L^JL^I i-ijyu dk&u 4-SL.La JJutI SJiil &> SjLp olSLiJI .i^Jl^JL 
JkLidJ oL-UJl .Jl» JL*lJ *IjaJI Ol£-L> -U-^ u 5 ^! ol^ljUl ^ 
J JSLSkJI iUoJj ifcjUJJ ^L-l c^J* tSjr*** k^J tS^r^l Cr-j^ 

SSLsJl ^^^ii ,yJI dU; ,y Sj*>uJl obr^uJl ^yljSj .LAN SSLiiJ Jl«ij gs, 
Jjjdl J-^lii £*•*■ v*"-"* l^ 1 ^ Jl ^ kjJ»- jj*£ <-JJ> a* 1 k~ 

f jj Sal* il)j5o ol^aJl «JL* <-JL*-tj .l^>\>- hi\& cJ\1^a <,jJ l^ ^yuJi 

otjJi £*>- J*& ^j 'LAN liJbSLil ^y-t olf^ j- Sij>. ii*^ oU^l^j 

. jJbSLS J-WS f l& 1«£Lj Ji ^1 ^jb)ll j^-dlj V L ^V 1 jiJ^Jl 

■jjl.«* (j^Uwt jl &-*« oliJ*; JJ ,y aUji^-JI ^y^l cy-j^ ****-* ->'•**• • 

. <ii*»* oLAL* jl Tfljj J»Ltj jlJUu • 

. SiJb>w« ol,/lT,..* JL^JJb t_~-ljaJ jl j^Ja** ^Uula Jw>j=Jl cJj • 

.cJjll ,y s^a J*>U- *-2JUI J**- *L*t • 

aLill ^ ►Ik^-Sfl uiLitfl JU JIpL- ^t-t ^rj*^ fj&j diUJ L.^ LjJJ 
g-ljjJI .1* iiU qjSj .i^LlJI gy-jJ Jspt o* JajLi^U iv»i*^j U^v^^J LAN 
JJJ oLsUa-^l »JL»LL. ^ .iksLj JS^ L»-hjIj LAN «LiJl oL.jk. ^pJ 
jbjis^j ^ Ul» i^»Li^U-»JI ,y pyJl IJL* jr*ij 'jjs^' J' ^-^*JI Jj^»- Xoj 
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A^aljij ^jl»w*jI ^&1\ 1 j il i...'JL) j\ dBASE ^a\jjA\ J....:. 1 :! cjLjLu cj LiU *■ ■*■'" 

.^yJUJI J-^>*JI A^*S Ij-£> L*-L« (comma-delimited) 

_,jiJ jj^ixJI l^iuu *^i J*juj J^LiS iJjUSj CjIjjI SJL* "J* olSwtJl 5jli| ?«jIjJ 

Jl5)5-jLoJLiJl i^ljiMl -^ Sjjj^- 20 Jl 15 -^ olSCJLJI SjbJ ^Ijl ( j.«.^aJ 
d)lSL* *iy iL^L.1 jtL* (J-oj 1 - illi* ij&j • (dJUi ^ ji^l iiU* d)t (j^suiJl t^^ 
a£^>- *Jlyij t(ot>^«ljJl ilJu; iJLJJi ^ Lj) (Ijjj^JI ojIjJ :LAN olSLiJI ;jla| 



Saber LAN ^I^JI J^ olSLAJI SjliN ijij Uj-S ^Sfl oljaVl J*iilj 
Saber y_,Ji ,y (SEAM jl) Saber Enterprise Application Manager j Workstation 
sFyre Utilities^ c Symantec iS'_ r i ^ Norton Administrator for Network^ c, Software 
l^si>o 'y oU>rLJl si* tjlkkjj . Fyre Computer System aSj£ ,y for Networks 

axS% JJLb-NI Saber ^ SEAMj LAN Workstation OU^U^JI dJU ^^aj 
jIju; SEAM JL1 gfyj .cikSLi ^i Sjj^^JI ^U^I^Jlj aIsJI J5^ aL.^ 
il L5 i*J ^-_^JI ^^t^jJl ^jUUo SSLill ^ lJb-t V jl JjU-^.j 45LA1I oL^.1^ 
. cUbto-U- j ji L. rykj) tiLaJ ^JJI ^^-ijdl iJL^ Otf Jl>- ^ ^^U^ *il5U^ 

'^jAS- LJjj>fJ^ ,J ^-*&> ^IS" lil .U J;Ja; ^ iil^^. ^ jt-J Jtr^J WAN 
^j^i Lp ik>^. iih* ul5j t»Ji»i-^ 50 J ^^-Jri WordPerfect g^UjJl ^ 
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WordPerfect ^.li^JJ ^yu^-y ojUi-I aIwmJI dJUb jlSCLi nJj Jj-^JI ^l 4*-U«j 
-_.?•.: JJLJ ^^ oljiVl <j* ipj*^-« ^ «jL* Norton Administrator ^U_,J1 

UjUaCJl tJ^W»j dlbSC-i tiiUjli» V'j-'-J «■ ASwiJI ^J Jj>-jJl J^^-J o!A>»** 

( _ r ^S J Jl v-Jlj .dJbSLi a\i»j ^L*-L* «*^f J^ *liil»»-Jlj 'hi f&*A\j 
Norton oU*£*Jl JS d>i JUI ^ 't^j-'jJl ^l-U j* j^^Jl '■** £rt *Uj p-*^" 

«^i .NetWare j»UiJ( g-I^J oVU^-lS" Fyre A^j-iJI £*ljj ^" ^J JUU 
^1 aUJI J5 JL& i'ya* t dbS^j Fyre Utilities for Networks jvlijJl *lJ»»iJ 
,Jb-lj ,y^\y p-«^ ,y 'Fconsolej Pconsolej Syscon ^\_^\ U; ry 2 

J**- ^Jui^i JLSLlJI oljiVl p^waJ pJ i^SC-lJl cAl^kJl £. JUJI US' 

tSSLill Ak.j>- --.j ^Jai-J V^jT US' nikSCi ^Pj oj>L.j oljiSfl oA* DISC^jj 

Upa ti^UJI SjbVl J~.iL. lJ ^u Q-i Jl J&~ oi JJj -U.jO>- Jt» U^ 
. oblJjJI cj\^j\j> '. \&yr> J~>iLJI <iilij5C« jiSl Jb-I *iJJj ,j<a>«ji5 

LAN Cil&iAJI qIjIjc dUxaUi ■ 

* «. • v» 

cjUj*^j {j* SjLo (LAN metering programs) LAN *SLJ>1\ cjIjUp £*l ■/{ 

5JL>-_jJl 4o-U1 Lgj^J Jjfc—n JSwj Ljiiili* J*il1«j UlSvJj ii&>*JLJl ^-"ijJl ^» ^f-y 

<y> S^ cjL.jLw ii.lalJ0JI dJLk«" !^«-JI ^jU- iljlil U^Uj jd\ olsLill ^ 
t«j|^Jl Jb-1 lj ^uf-\y JU*i~iI (»j»Jl>-! frUl lijj . Lfljlfl ;; la"j aSLJLJI <JU>c~>I ^Lii' 
SJbjiJ! SjJiJl oIjIjuJI p^l^i cfJULaJf .i«5'UwJU dJbS - ^ «^ i y , _ r «ii till /j5C»_Jl -^ 

iUr^ J^«>«J t^-J *5LiJl ^ J ;; k7 JSCJ -^.IjlJI ^w»Ji»I— Jl iJp pJ^j" ^ylp 

Jj . £j\Sy5> SJuJ ■L*»JLj oLj J^tdL SiJ-* i»^« tj^r*^ (Jtr** (5i>"*^ <}^*iJ 



305 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



oUU ^ J\ ^IjiJl J^ll oVU Jja otLk Lbs 1 ^,V,i,., v-^-lj^Jl 
Sap J** hJj^V LLi- Ua^- js^il LAN ^15^J| fc^j ^ .^UU| 

^ Uau> fcjjii fc^i ^a^- .jSUIj jJjJI :*u*ydl ^ ai*jJ ilt» 
gjU J\ -div, 0^ ^ji ,>> LAN tfLUI oLlL. ^JJL. ^ U L^U^ ^jb-1 
jjx. ^jiAt Uxp .SjSUJI Su*jall jjsT a^* LAN olsLsJi ^j .^^CJI 
cijJI <y mJjLwcl-j Ui~i 12 gay a^lj f ai^J ^^-^ L. U~.l^ JSLiJl 
!Jlj-Ml ^i jjifll o^ ai g.tjJi dJLJi ^ ^t 45-^iJl Oli c^Ji 

•y _^i£JI JJL- ^ 5v»U. i_^Vl la* tjst aij .^-U^ JS" ^ ^J sa* ^ dLJU 

.4SLUI 
•lai.^lS' liiJbi^t i_JLl »ap ^ iu^yill il£jL« i£j>-f cjIS'jJi clujU- aij 

t^ ,_,«>■ j*Jl 'j r .ai«i*-Jl ja* ,y jbj: (bump disks) u\ii\» ^Ijil /.lai*^-.lj 
^JU iLJjpUJl oLJLjJI <y J>-a3 L^iSl jjJiJI »a* C)y>^i olsLiJl *l_>a« ^XJj 

. oLjiLJI jbjiytlj jjIjLi^-'JI 

j/ut-lj^ oLSLJjI <£^ cjIXjJsj ji^jJ ^^Jl CJI5 _ r iJI j, lim iiUL»j tUU> 
^ Ip_^J1 cjULSjNI jid 6^» i^ltjl J»JI <uaJ ^^J Lb-T dil 1*jj .^ai»i^Jl 
fljaJl ^1 j^-ljdl ^ g_^J| |JL» oiJUo -jJj . . «sa^ Ju- ^sL. J^» ^L.1 ^ 

. jjja^Lill jl »j^>«Ji ,_j«ja>Jl 

cjISwAJ a^uJL JilS^ sa»- ,_,!*• ^2iw J^ ,_^L-I ,_,!* ^1 a^\j^\ j~>z 
iva^jjJl ^jJl ^ iuIpjaj>w« f'lj-i il)l f-lja*Jl ^ aj a*JI a?«jj . o^jc^sajl LAN 
2&Sa\ i)\ Uil Djij-j ^iVl *-lj>uJI j^Jj . JviiSlI J^aJl JljS V Jb-lj (.JLi^^J 
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iSwiJl jkka^i JjUuj . 4-dSi cJjJl ,_,* (JfJa^l (J**^ JUjC^I ^J «_^>«jl JtI^»«J l* 



«_«j . » jJa>- iJK»S»« gr... ■/> i i)! (US «_^_jJI kjiwu" » ; h . 7 .,.J ( _ J £] t 4j ?-j-«— a-II 

te~s*u Uajj oljiVl «i* till ^jc; . LAN SSLiJLI iJLii SjliJ J_-2»«J UjljJi «^>"^' 

oliJasl] Uij ijy Uj $800 J\ $100 _>. oblaJl oljat jl*J ^jljS 
^^LuJ ^1 Ak--Jl pjl -j-j j- jLstNl lH£*jj .LiJbSLi ^ ojj^Jl oiJlj 
j** T-ii^.Urtl. ^s^a ^Jl iLkiljr^iJl «l_,Jlj cLAN i&JLlI JUjcu-I ,^ju j& jjjlil 
pljjl a^**- •j* SJUkia Ijijlii '•lj-^ t^JI ( J .J>. >")l fjjj 1 1— JL kl l i_^»>- zjout oLiLi 

. *SLiJl cjIULJJ 

JLjclJ .sIjl*! jl J^JJ v~U iJjJUj v^ 5 " - ' ^jj**-* ^ISLiJl fljjL« ^ jJ 
<jl ^j 1 LAN olSLiJI oL^jIjj iuol^i ^^JLp (^jUo olS'j.i sjlc. o*ij oij 

hi] dj-Xiji (ji-ill ■jjiji>JI -^ij^laAJl •jjjilij^Jl ^ (j^-^l iTjLiJUw« ■j*- JjjjJl 

oL^jil^Jl ^^-Ij^ iiSi^JI jJjdl cj\SjJ>j »j~&\ ot— ij*JI cfJLLJj . ^jjJU 

(p,_^. JSwj AJLJjj cjSjUJI Jj^I JU>«i--l *J lijj .SJL>-b J-3JU f^l^ t^ «il* 

Ljjt^iJ ^1 j^iC^dlj jJjJI JJL-j syrj £* j£lj .Ljj _ r j-ii) &j£}\ fyJ JUi 

oUljjJI ia-^aJ Ij^S" Li>j ij_p LjJ^ tL(JLwC*-l CJjj iU«.- M ..Jl Jil^lj jil^l 
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ij\ il)Nl JUo Ja.j>~ ^j ^^laJaiJ J^Lij l$J«-stfJ *dj+-lJl ii»LsL,<aj>-^ll I ,y*Ju t-gJj i~L^\ 

• aJ|_Jj*J| SiLjJ liijLllu (j^iij l)LSj jlill 



Saber Software oUxaljj Sluthu 



iiiL2jJiJI Saber Software iS'ytJl ^ oISCjlJI Sjb} oL>w.ljj <u~ju* ^**as 
Saber Enterprise Applications Manager j Server Manager^ Saber LAN Workstation 
Saber SJyJl >«i $199 j*JI ji LAN Workstation ^U^JI ^^ • (SEAM j\) 

i/1uJL>oj 4CjL^«IjJ1j .ilXoJlj 4>*Sx -AjjJJj i«^«IjJI jfjOu /J « ./i7" ^J?* ^-^J 

jlju *&xjj i Windows j DOS ^UiiU V^- 1 ^ &h^ **Jl*j 'UMijO g^'j^l 
LAN g-tijJl Jl oUi $695 yw ^L;^ ^ SEAM g-lijJl U .3C&JL 
m-jlij .oliJL. (^»L*SLi oJLp ( _ y JLp oL^I^Jl jlo«J Sj^ *y*fy tjhj Workstation 
udJUUu cjliL. oUilu iJI_^. $695 _y«~Jl jj Saber Server Manager gjU^Jl till 
g^l^Jl «lft »j^Jj . ^«UjJl IJL* y A-iLi (8 _ 9) j£iJI ^ . l^la-^J NetWare 



NETMGMTl: Disk Activity 



Elle Edit View C onfigure Qptlons window Help 

t-irv 



leqcls and Write 




ri\.\ \ .JiUij ^iii oUulaaJUi ,> l*££u lsj>^i Saber Server Manager ^UjJl ijji 
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dJLipj tSJui* L3l*A± olji! lie Saber LAN Workstation g^li^JI ->jJj 

f> *£ ulj [ii^ »2jI a^-L-»» /w* o-jLiLi^ 21 ^Jl »»- <— . l»"jj *j~p cj! ,..j*5i m^.^*- wt^UjJI 
LgjJij ^o-^> ty*-J 'k-J-^i 4*Lai-~*JI jLojJI iZj\]as^tj n aU ll . LiCS J oLibi ?»-j3ilj 

oL*w.I_^!Ij abJl J& i^V ►Li^ LAN Workstation ^.U^JI dii ^j 

^^^iJI 4jj~.U *J>Jb-t JJLi UK Ly« j U*~- ^>»o ^ i»«l^UI »Jl* ,^7 
eLiJj LAN Workstation ^Jas-i M s Ja»JI *^~Jj . p j>JI ,y «;U>«-» cjISj! ^ jf 

Banyan VINESj Novell NetWare Ji. ci^^l olSLiJI Jkx* £. iLjUoiJl 

.Microsoft aS'jJi olCJSj 

«jiljjJI ,_^ ff-'l^l aI JUS Stat *-* j~£ J^i *>-y^* l)jJ>«J| *s*£^ Stal il)| 
jjJadl a»U»^ oL^I^Jl 4*^*}/ oL^l** J<wt..m £-»ljJI ilJUi . LAN Workstation 

Fyre Utilities j7-»UjJJ li^ j . Saber ^ULj SJjpI* ^J «iL^>Jj «*>«—• ( »-J' As C>_^SCj 
oLSjJaJl jIju; Saber ^Ijj dJJ ^2 'J-J^ ■**" <-tibi^ ^JUl tfor Networks 
(9 _ 9) jSCiJl ^ . «U&u~Jl ijvai^lJl <_~J_j»«Jlj oULJl j^iL. ^ Sjjs-j^JI 

Audit only_> Metering Off : olLJaill ^IjuxI 1>Uj1 i»ujl Saber JS'jJS »jUJj 
«jl»j Vj i oliJaill £j**- il^«j Metering Off .WJI JJawj . Secure j Nonsecurej 
Jj>«j -lii^i *iS3j ^^asi-j-Jl J~1«=JI ,_»J1 J j-^» j>JI {/> ^U.JiS/1 Audit only L*J| 
Cjl JJ jJadl JUxl-1 U\j*l ^is* L*J| IJLaj .j,,Ut11 dUi o^L«c-,l J^ -y- 
JJLiJ Nonsecure J»*J| dJU ^ri . l ^.oi«i~JI -^ Jbj*J ^^-Ijj fl^Ji ^ j^r^j 
jJaj" JS" ilJu; Secure Ja*Jl dJL. «_iJai Uijj tUalJUj" ^ J ^1 .-i l5..U»l | 

^i Si^^^Jl oULJadl ilJUJ J^ SjJiaJl jtjj^ SEAM g-lijJl c,i./.l lil 
kTjlj*^ •_ r «-vaiij NLM Ju^JaUi' SEAM pjU^Jl JJoijj . oliL tuUiL. sjl*> 
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y "-hie ** 
it 'irar 
KTSBBDEJ 







(9 _ 9) JA&U 
,> fjas »jU ii,LSa\ »iA Cj^j .*i*i^» jijUi .uyp Saber ,> ijsf\ aWlji aiuiLi. ,jV£»Vi 

J* SjoaJlj .ilJL«J ^. U-k; Oj,^. ^1 ^ai^x-^U jUi^l ci^S 1 tiJ^l 

iuJfM I^JUjC-I dkSUj U*- iJUi ^fflj^J *iJ LAN Workstation ^l^Jl f^i 
-Ikll JL^jj tt) ^j SaberBASIC ^ iiJDl . L^j^j ^L^,l_^l ^a»J oLU* 
^ujjj m-ljj pLiJ)l l^JU^I i4L&»jj Microsoft Basic £JJL U>- i*^ Windows 
(scripts) ^y^ *\2\ UuJ ciilSUiJ .jdjtfell J-iiJj ^LiJaJl JJ^ilj oUUl 
L y ljva dl iiJU Li-^U-j .SJL*JI iiUi-JI olk>~Jl ^ faj^-jJl vi.U^kJ! Ji-iJ 
J^ „lAJjj J~*^ ^ *Liil SaberBASIC iiUI dJJ ^ ^ <Fyre ^ FUN 

.LiUL" J-LftL <y NLM oUjliuJI 

Fyre ,y FUN ^y^dl oUJ ,>. V w j^ SaberBASIC bill dt <>. ^ly 
l^JUxuJ ,jS3 Sj*U- ^^ %! ijjS "* Saber tf^i dp i McAfee j* Sitemeterj 
& ^Jb\ JJ IfJL; Jl >^- 'Basic SilJl Jk bb~ ^" fJ ^ "^ 
UJjjj fits ^ 5j*k- U.^ Saber jjj; V) .^j^l J—jf ^r*- *^1 **i 
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ISJj i Saber 5JJ J**U *53Ui ^a?** SJ -V otf ISJ. .(W BBS ^jj^l 

JUxu-L L»U- Ua~^ NetWare dJLiL. .k^ Server Manager ^t^JI oJ ^jl. 
jjjJd JU-i-Ml il*-* i*Jli ^l5jJi li* ijjij .NetWare plkJl J^ olji.ljl, 
^jiJl/J^Jl oLsU^ tt 5>Vl pJUl oUjU. SJ'yj 'i 1 *^ o1jL.|jL 
oULJl Server Manager g^kjJI -i^l iLSJL* .ijSUJl fepJIj ^yJl JL*^.lj 
. ^1 J^ j^Si jt JL* ,^-j ^ I^oSjj NetWare flfaJI ^ fUJl 

aUi»l iiU£*jj .jjjUJI ^-Lij^ •3^-' ^b^ V^^ 1 Saber oljit JS" ^jl£ 
. J^LeJI SjJS" i*a*ai^ jjjlS *UJjj ojj>«- oUjLu. ^1 oUb-MJIj olLLdl 
SiL*)fl; l^U-j dLjJ ^1 olsJI ^IjiVl ^Liljj— iJLo osti jO 31 ^l '^ ^^ 
^jyC pLU} iib£*j US .Iaj^-j l^JLtf oL.jL«j \#* JSIj*- J* ^L/m ^1 ^J[ 

Ocean JS'j-i ,y Reachout Remote Control g-.lJjjJI Saber *SjS> i.jj ^JcS 
S&ajj .^>\s^a ik-!jj iiUaiw^JI oliu^JI JJ Jj-^jJI ,>• ,^£*sU Isle 

J .lA-l j tj ^T fJ&tS^.J | _ fV aiuiJI i_Jj-*UJIi *So*liJ ge^UjJl II* JUxlJ 

SjjJ Saber SSJJ <y SEAMj Server Manager j LAN Workstation £*ljJl ajjl 
•j* Vsi— . IjJki Saber "*Sj£ j>jjJ Nj . libSLi oliJai L&*Jj oUjl*Jl ,y 
lil jgij t'-te* FUN n5j*Vl cjU^lJI Uijj; ^dl ^SU! oL.^.j jj^JI **_,» 
i^JLJI »*->**aJl JjjUI ^ Saber iSjZ ti$ nihSCJSJ Jlii oLLJaJ alJL* JUy c^ 

.tfjJL. dJUip 

Fyre Utilities for Networks g^ljjJI iludw 

Fyre Computer Systems tf^l •j- (FUN j!) Fyre Utilities for Networks iJUl 
y_^- 1J\jaj toL^ljJlj jbJL i»^^ ajjj «LiJl ijb[ oL.^« ,y JUL. ,y. 
!»j i4SLiJI »IW1 ^» £^?lj «l«jj3j ^^I^JI ^JWIj t«LiJl jj_^ 
,y FUN ol.jfa.ll jU^l £jlj3j .aijis..JI olk»«JI ^Ij 1 NetWare jjUl 



311 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



l^ujyj ci.Lj^l^l li^Jbo <*^JiLj $1,495 ,J\ Node Tracker Jtf*!l ^r-J $149 
. (Software Update and Distribution System jUa^-l) SUDS 

olji^l /y> jiS'l iiiSC* FUN AjLJLJ! 7^~4i toUjlala SJU> T*-"-^ fj^J I'X* 1 

Saber LAN jl Norton Administrator for Networks JJL* t^^Vl i-JiL.JLiJl 

U>» Isyry^ Si-uxjl oljj^Jlj ol«^lii*Jl ^ j~£Jl gjijJl •jSCJj t Workstation 

.»^>JI Sj~£JIj *la-iji«Jl LulSLJtJJ is<»l>- ti>olj i2iso FUN iJULJl J***j 

J^jcu-jj . L^L^Ujj dJbSLi ilz* j£> i>S)l LAN Directory o^JaiJl f^^iif 
*ij^>j» iiL&M' ik>«-« J5 oL^jI^jj sis* t t -^o. i iJU Jji- Stal t*-a[JjJ\ IJLa 
j Novell NetWare I^lj /j* i olSLi J-i-tl i«JajI «jl* «j J**j •>* j . aSLuJL 

.Microsoft tf^JS i*^tj Banyan VINES 

^^Jlp Uiul LAN Directory JyCj i lw S aji«'JI i_~-«lj*JI .jIsp *j£ ^J SSL*)/ L 

«j> (j^Jal ry>^ji 6,000 ,_^l_p- ljJ^-J ' tAh^UJl t-w-*U»J tSiti* Xj 150 tiji U 

fLijV oU^i»t<JI eJL* JS" JLjcumI Silp tlhSCoj . *i* ^Ji^jj a*3Lj rt-^lj <u-*il JjjJj 
Early jSLdl jjJb^ill fU»; «^ xj*^ LAN Directory ^jli^Jlj . a! Jii« jdjLS 
^ _,jJi; ^jjJLs- Jla- ,y aSCjJI jjJL. jjJ^J -JLSLi; iiJbSUj 1JJ c Warning System 
SMART jiljJl £~Jj oL^ljJl jIju; kjkji iiU ^"j .oL^I^Jl jT ibJI 
lulijJaill ^1 Jj^^JL *5i*»Jl (Software Metering and Resource Tracking jU«2>-l) 

. aSCjJI jjj- 4-?js- SJ'j* 1 Node Tracker iJL.J^JI SbVl Jl**i~.l dkSCj 
^iLi^V sjl^ Mi> J,IS3I ^i SjUl IPX j^jjll iJl^j jJLp vlr* «_> s J- i5]l jM» 
JLjUlUI oIjjVI ^ yiij .til-*-! U*- > OjSi ^1 J^lS^I J JJLiJl 
oUUl *jj JJ'y J^ h&\ J\ 'McAfee y> Bright Works Ji* <.iSj^i\ 
M* J& 13* j*- fli^i Node Tracker JU.cu-1 JikSUjj .4<~iJl ^ pjU*dl oVL>-_, 

.SJb- ^ SJb-lj JS" vlr»-> *£-!Jl 

SUDSj t( jj*ii. jl Jb-lj j^JILj aSCj-SJ SUDS: SUDS ,^jj Fyre tf^ f aSj 
cjliLJl ii^J»Jj £jjji4 ( >^ l;:: * J, ^ cJU^^I dJLS^L, .Sn-ljll olSLiiJ WAN 
.^wro dil j^J I4JI US' tASCj-iJLj Jj-^^ l ^ a ^- i v.^ 1 ^ J^ t/* gr"'jt"j 
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.ai„Av..,JI olk»«Jl J\ L^JiLpJj If^^Uj oULJl 
JU*I ^ oWj*)M .JL^lj j-jU-j oUlyrl J* SUDS jl>)l ;,&,. 

oU^su ^....AvTj .L^-i fW-*-^ <_** JL**^"j 'Lgii-k*" ajjIIsuJI S»Ua^~»Jl 45-^iuiJl 
^y^ts^Ji iwJj-rfU- J£ lijJbxiS' tcj|»-ljs>-^fl J- j ji ' d LjJUjc*jI vLLSUj ^yAi oJi* Fyre 
Fyre SS'jJi i J ^ ! ^ 3 &J o! ^^s- ^»j ■> Jl i' JL: r Windows « J*l>« jj^Li Jr-*-; 486 
1^1 "ilj t Saber ,y SaberBASIC Ji. iLS>-Sfl oUiuJI .j^u oUJ S^ c~J 

Fyre NetWare Management J\) Fyre ,y NetWare Sjli| oljil dU ~j3 
Sysconj Monitor j!U 1 NetWare *UiJl £-Ijj ,^i ^j^j-* **4* JS" iJcj (utilities 
*iL ^ ojL.jLc oljjSfl oi* ijjjj .SJb-lj i«5li y iPconsolej Fconsotej 
jjJJj ipUkll jUadl o^ivJj *io»Jlj ^JUvi-^* *LU]i liil »tjSj NetWare oUL. 

jJL*Jl 4,...'.'l _/>L<JI jj Jj^Jl *UaJ jv* CjIjJ Jl! »JL» n^Xjj . Jj>-jJI J_jj»^*j tlJ^A*.** 

( ^j .SjS'lJLII j] ijpjh\ ii»-L~4 iLLS ni>ULJl *iJL. ^ Ji>Llw« tii^Jb- JU- ^ 

.^JihJl oLJU^J (10 _ 9) JfCtll 




(10 _ 9) JtiiM 
NetWare Console _>Uai>-l) NCC ,_,* ijj>-\ »-^Ju> AjJL.jl^ slst ilL* 
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Ja^ ^* vlhSUj .cAiLJl jJtL. ^ fl$Jl oUjl Ja^ dU j^jS (Commander 
**JJ jr* .f»-L*» 2:00 **- ul ■**■ J*~" ^ J^VI £~dU NLM i-_^iijl 
• *iJjj-^Jl jf NLM oU^liiJl l^U*xw ^dl SjSI jJl ^^ sj\z^, .1* oU^ljJl 

Wyi it US' t Sjjj^aJI Ji* -cil^ dk£*j V&w UjJai l>^ku JS" JSCilj . FUN 
lj~£ iSLlj p£*d\ JUy cjS" lijj .oWj^-)ll JLJil .Lid iJ L,Jb: - »'^ ^JLi" Fyre 
Fyre iLJLJl ^ I J* AA\ ilLl* nil^LS ^ fc*;tj Jb>|_, -i^. ^ U~il_r*j 

. Utilities 

SJIjUjJI oLUla^Jlj <^aSljzJl (histogram) J->-jA]l olLk^JI u ^>u f-bn-Li 
ilj*ji3 jlS ^j .Ij^sit t>U>- jJU; jS LAN XSLiJl »_>|.»J ob^l^ O^i i^j^miJl 

dL-JLoLw Jut ^Jai...7 V ^IjJl »Aa ^j .l«Jl Jytrf ^1 <iii\ JU*Vli fLUl 
,>-»o Uoj! ^Jas-J, Jj cd~*JI JU*Ij JSLuJI l^ilitfL dLuJi^ JJLSi^l ^ 

J-i-U ^ J^pLkJJ ^jjikj^Jlj JUJl ^ Jbj* jjip J_^a»JJ tflfUUa lf«*Jb tiJUL* 

.LAN 3SLUI 
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j^uir 




^ *■**• W 
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apUJI ^1^ J[ ol^-U^Jl ^Ua*. ,y w ail ^L^iSlI ^. d\ jju 

J^mIJ &*JI «i* Ol jw>IjJI ^j . (workgroup productivity software) J*«J1 ~Wy**y> 
r jUp x* vrbll jSSl *\*~£i\ Jx^jj LAN «LUI ,y Jj^iJ ^1 oL^I^JI 

iSLUI AiU» g-ljJl .1* J^c^S ( |JU JfT -y> _-ij| jj^ij ^ . J.JI oU^^ 

■*t* p >Jl o^J w*Jl fl+*-H t^J 

L-l b-i>*> Lip_^; £-^1 y^Ji i PC Magazine aL^JI ,y Ij^*.-. j^ojj 
i^UJI oU~kdl J*Ji j^i V jJLkJl II* ^j .J**J| is-y^ L^-lit ^U^.1^ 
.L^m jt olSLiJl V«; ivtf^Jl pjJl ^> j^jJl ^ Jj niiKJJl ,y iLUll 

«^»>JI JjpLip <Jl»«> (K-^jj tik£*j ,j^lj tiSCJtJI ^ ^--"LJ iJjJaj jjjIjj dL»j«iu»l 
t*-"Ijj /y iu** pl_jjl Jl**iu*lj Sjj&uJl fLf<JI iJLp ,A^ai-tj JL^lM! ^v*->»j_j 

4»jUmJI t^ljLu JjIJjt p-*!^ ^-r^l u~^J '*^' »•** l#* J~*^ oIp_j*>^> 
JbjJIj 1jP-Uj>JI i_il_^Jl JsVij JLp-Ij^JI iljJbj- jr-«l^ JS^tJ .^yoJL^. :...<> II iJLcuJl 

. [U-<<Jl ip jju>»^ ij>-li^ i-^UJl oL>w«ljJl Sj» ^« L»4* Uj»- ^yjj^vJVI 
LotUS iiliA J*xJl *;>-^l '^^'-•^ LS*iS" i5^ L** J^^ L*^' £*'jf" (yj 

Futurus ills' Ji^l ^-lijJIj DCA ,y Open Mindj WordPerfect Group Wisej Notes 

Vj cj\SUti\ (L-^ji 2^l>. ^« Sj-S' *s-y>3?-» £* «il* g-ljJl ••!* ij^^j -Team 

_ 10) O^KJiJI C j& U5"j .LAN iSLlJl ,> aU»s~. II o^lSJI jt ol^l+JL jjlfl 

.i_iJlJi^l ^ fljJl !Jp Silp gr'ljJl «i* ^" '(2 - 10)j> (1 

cc:Mail Js* Jjj&y\ J^JI oljOi jjijl ,> LK jf y ^sll g-I^JI JS^Jj 
JLIpIj . aSCjJI i;>-UJ| W &> jA L-Jj Uj^- Microsoft Mailj Da Vinci e-mailj 
-kj)\ fl> t* J*LiJI ^J»^-i oljjJl ,y ~**jz* l»y^* <iikJ ^1 £*ljJ! 
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.i**Jl d,ljb-Vl ^ UjJ>j tiJUJ' J^JIj '^UU^NI 

JJ AiU>L JUuSVl lij-iS" jSJt jl ^U-sI tf^ gUaH a*^. Jw> **«* JJ 
(slide ^jlJLjJI ^jJI jlfs-j gUap>l "s* *^-U *uj>H ^'j^I jJjl 
•j, jjiSGl ^JkJj cijJl ^ jj£JI c5>^" *^*j* ***■ OjSS Ai * projector) 
^i >>u jj* <ol_pS(l tfJb-J j! t^U~iVl Jb-1 dl* li^i .^Wl ^IjjU-Jl 
,LJU> j-tj .Ijli oljjLluJI ,y JLX. fy iCijj&\ V >_*> g;aJI cJji\ 
jh-L tf*^ J-ly* sap £• .yljuJI J* 1 *^ i>" ^-^ 8l * Jl ^^J 1 
'W a* J-**-* >* u^ J* O^J '(progressive approximation) i^ljxJI »-jjfeJl» 

.t>-lpjl lfe>~>..» oVjLdl J^j oVUoJ^I 

OlSCJ-i i jlpI jt^JI *Jja>- p^lJ^j I— j*Jl (yJt^* £;*>■ J**i— <l lijj . *Jp J*i^J 

flfttftll JajJI uuJU 

ijPj** Lf^*«> .jpLiJl cJ_jll U-^j* **ij^j jlpI_j*JI *Jja*- £t»i_>j i_iki»j 
^IjJl ^* >jJ>j Futurus Team J^oi-oj . i^*l\j S^LiJI olijVl ,^-j olkjkio 

•^ Network Scheduler pjlijJl ^aij .jlpIj^JI 5JjJb>- cnljUi 7t*^jiJ i-^ 
S*^«j^« J ilj»pj cjl ,jvmJ t-i/i jfki ilb^MJl JiALi*Jl {j* iLJLi Powercore 
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Scott has IDE and NIC 



1 0/6 Dr. Merkle 11:00 



Invoice Microcom andB 



storage & LANTronira 1 



OSgendofOCT. 



24/10pcmciBiNTRO 



Fri - Oct 21 



2SfflR«2iK.. 



(1 - 10) JS-kM 
lai-ij .Jai+tt Jajwj «ttu Jjiia Packrat WlM ciU^1jl*h jja. ,> iw^i atilill oi* ,>£ 




rSlMfiM 



(2 . 10) JUhlt 
.v^Uuu ijkji 1 ^m JUtV* j ojkcij^iU idjtiji «*&*» j-» juri J^to. Packrat jv*t\ Jail ^>a 



iji tkljjj^l ^ tiiJbJl i_^/bj Jl>- ^ 4j] 2]eu**J\ pu>\jj\ ^j&j .A>-jXftfcJl 
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jbjJl ^1^ f|j££~l Jb- J\ >Sfl Lr *JI v*^. ^ *4>j«*»- ^ tS>-Vl 

J-^jIj .J**ll **j+*- JLp!^. JJjJi*- V-* v 1 * l** V^^ 1 oL.Ujj^l 
c~-Jj »Sb JSCij Sj»j>iJI j^ oL.Ujjj]li .iioJb»Jl i*Jb i-^iJtJI ^"UUjjj 

^i i*-i« i«jJii*s' i-^s»-iJl i»UjjjJi J-i-iJ £-*Ltt" 4 -** *-" r^i*^ ^' t^jjj^l 

r lkJI g«l ^ dll*J at v^^ D0S f^ 1 £• ^ JUjC: -' 1 Jef-o CTSR) SjSIJUl 

.»LfJ1 iJud 5JL^- JsL-j Windows 

Si*- *i> ijjl V 1^1 ^ (jjll »a* JSjri i-JLi SSjii* ai£i* i)U, 
s-Uirl >Jy> <i»^J _ Jilj-JI (>• **_>*»«-• ai Ujj . *i>y^ t5*lr»"M •V^ ^J-^ 
J^ J&£*J\ jf fr* tJb-lj jjJL. Sal* lfc.il - ^ ^j\^r ,y>je S>»-1 tf^AJ jl 

JLwc-^l ^ jtffcu JJUfc-, v*^ ^JJJ "^J^ ^ U& J 5 ^. u^«sJl ^i 
JLpj* jJU- {iJJl &Jd\ J**- ^JJ i>-U "i/j .jU^r jt *i> J53 JjJb^uJl 

. <ULau..« »Ji>-jS' SUUi" fU2»-l *ij*- jt o^j* *^* J^ x^ 

^U^i^l v-ill^A flSjtj »-l*-il JS^Ij t !jAi* . iSLiJl jy Ujj>-j /y Lajt JLii-J 

. tiJL— 3*J Ijl>- I*4> cjU^Lu -4** J»L«3 t^Ul 

iJj^-jUJl JUxiNl flijL i^jV jl sr ^li <-^"L« JJ.S i— <>JI jJUaJ UJU* 
4juj^ AjJUjJIj .4*1* JliiUwJlj ^jjj&l lJjL* JJi ilOpJ ,y *Jo*Z~* JS" **Lj 
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a~iu 



(chat JLSjjjJI g-*\_)> ij* Ij—«j "j^^l (_-jISUJ| ^ ^U^iMl Jj»> 

a>-^J \&rj *ViU\ ,.^1 *>-UJl 2^"ljJl «Ji» t/J^j . /j^Jbk-'-xJl 5jjux*J| programs) 

liliL-ji (»LiI JJ LiSi u+a**^* i_jj*oL>- JS" iiLi rt--->i." rt-2; LAN 55Li «u. tj^IjJI 

jj)l\ |jj» JSCJjj .iiL*J ^ SjJiL. j^Jij 4-^j ^JUl ^yaJlj .^yii^i JXJ »Jb-lj 
iljj ^J \jjaju (1)1 ilJjJ "j* 4j^J j\ ^aji.Jl '•jj jlS^bU AJj~" ctaLd SjLu^i iijt 

Futurus Team liJLolSidl oLy^^Jl »jj ^^o ^i iaj^ iJujjJl ^I^j d>J 

Cj\A\'...n.\\ ^j^i ^jji-sij L»-bj^ill »jj ^ '"jjf* lSj*"' iSJii* Jily ^li*j 
iuL-jjLsJI ,li*' 3 ; ■ /»>> . » 4j^-uJJ kiiljil fjj\ «>i* ,j-« -LpJUjI jihj:^ . l^Jl^Kiaj 

.UsjI 4>UJI t-iTLjJl JiVjj 

<L« _jJI CjUaLijJl SjliJ »Lpi ^jiuii^j ,U-«Jl Afi-jASf^* 4£*-bJ\ (»jj jLSC«^j 
iSJli* oljjtf ,>. !alii«.VI likpLLn-L its' lij j^ij c^U»t «Jb-lj iiU*J ^ 
.LAN S5LJtJl ^ iljLki-.'y Uxi~* bj3_^ O^SCij £*1jJI •■!* 

jbjJI JU-S-.I ,j1p ^.xJI ,>• |^* PC Magazine iU^ ^ Ojj^^JI 

^ iiiLajL«*Jl Jj>L^_) SJUl^JI ^p U—J J—yj cjljlyJl IW ,y»^ii .^jj^y\ 

.(3 _ 10) JSCJtJl ^i ijjJ 1 tPC MagNet 
,Jjj£y\ JOjJl JUvu-I ^ Lfc^jJ ^1 ijj^JI ailjAJI tiVUJl 4>UI y.j 

Ualyl 4j>-b3l -j^^o J^ l^ oljJxll .JL* JpL-Jj .J*JI fljaj cJ^JL 
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3 PC Hag Editorial Forum 
•i PC Hag Programming Forun 

5 Take a PC Magazine Surueu <FREE) 

6 File Submissions to PC Magazine 

7 Letters to the Editor 
B PC Magazine Staff IDs 



Enter choice t$ 

Jiff Hag Foruns 6 Seruices 



mmbu&isMi&im 



MAGAZINES 



1 PC HagNet from PC Magazine + 

2 PC/Computing + 
S PC Meek Extra* 

i| Computer Shopper 

5 Windows Sources Forun * 

6 Conputer Gaming World Forun + 

7 Computer Life + 
1 Macllser Forum + 
9 HacUEEK Forum + 

IB Executions Online Forum * 

11 Ziff-Dauls Benchmark Forum * 

12 Speakeasy Forum * 

13 European Magazines 

Enter choice or <C B> fo r m ore i 



CompuServe " 



ws% 



mmMFwzzMfxMM 




(3 - VO) JS-SiM 
tf ,-r.i »i> .CompuServe f uiilt ji*. l+Ul J$*»»» u*»i *i ltUa ^-^ v*3 ' pc MaflHet a^ 

.^jiiOU JUUa. ^i 41 jLWVj tSji-V SaiUM «*V*M.» JaaUiaJt 



U 5 






^i jy-Ji DjoJi £yidi j>.ij* jji*. J^- au>i jjai*j ^ jjj . oNUoiNi 

ju, ,J ».-i;l«Jl o^VLj iVjj^>" s>rtfl jj^ C-> •■*** ^ ^J 
3JJI4JI o/yutfl -jSCJj iU«- lyt so-u cjUL, ^ JsL-JI JiJ ^^lkJI cJjll 
jjjt ij^rj ,J\ *>-UJI - (synchronicity) i^ljdl >* , **4 4 ^ ^" ^ A' 

. Jjfedl tyj-Jl JJL-jJl ^JLs fJi v 
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.iUl tfe-N UJL-jJj JJL-Jl ^ji^-j iL> olil— ^ i*^ JsL^I J3i j,> 

olSLiJI J^ PC Magazine il^, My £. l^^ ^1 oUbk-Vl Lib _^lij 
*— >D j»j& LJU-j •VLO" Vs-Lp^ 1 Jl J>*>JI SSJlA-j oUjUJI fcjLi, 

,y auJL 80 it JjJ5I v-JlSUJl ^ U-ljJl oULJ 20/80 SOpUJI ij 
J*-i ■ *— >JI jrjL>- £>J auJL 20j ^UIjJI *W*2~:aU ^* l«j£j ^J| oLKII 
j-p JSii a^l, iJLUWl &JL, -jJLiJl ^j^j ^J 5JL*p »^j^>( J^JI 
.Uyt ^t tfcjlj* ^=11 VrjliJl fcJU oi^l gjj* fUr*Vl _y*UJ 

a j*- ^* e- 15 ^ 1 * fj-d Ui .^jj^yi JjjJI oU^.1^ ^LS J*J| & 
&\jJj JL^i-j .i_ik!l JUp bobyjj itfyJL. i^y Jj^a ^i JsU-_pi cjL«L. its' 
(IkJlS cDOS f.UfcJl ^ aar.tJl olSLUI JJLti Ulil ,y .yjyia)/! jj^Jl 
.Microsoft ^a ijSLiJl Windows iJilVlj Artisoft y, LANtastic 

0VU4I jl-W>Jj Ifcip ^Ij WJL-jJj l^SJjij JiL^Jl *Lq ;(4 _ 10) JS^lJl 
,y U^j j^IjaJIj V 1 "' 1 ^ 1 J 11 - jP 1 V^ a* Us 5 * t^Jj^V 1 ^-J^ 1 g-'ji «-^>*3 

• JsL-jJI jUk;^ (TSR) SjS'lJUl ^ i*^ i.^. • 
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Latus cc:Mail Mobile - [Mailbox HI - Inbox] 



igl Eile Edit View Iexl Message Attafih B"l<=s Tonjs Mobile window Help 



MJnraiHBIIIMn^^ 



(^Drafts 





^Message Log 


36 


QrSassion Log 


U 


llfTrash 


□ 


gputbox 


D 


□Folders 




^Bulletin Boards 




^Archives 





»K8aKKi^l!Bie[SSE^^ 



(4 - Iff) &AM 
AjjlIc ill^i *+»*-" jb JBtutjH >J>±Kk &>&»& e»lijM Lotus cc.Matt ■ M.V1..-H g^Vi^itt J— t--i i 
.tfjal Jii i^l jt ^jaW jJ fcij* 31 ' jfl £>"».W ijmi* **»*-" CiVjdaj ^i J&UujM ■ '^-i djivjj 

.JiL-jll S*ljSJ (pop-up) yjl^i jltl • 

. JsLijJI j^^omi) oUJSCJI tjJlitd 3~»LJ «-iIjj JU*irfl jL>- • 

. JSL.JI j.^-L o^Uul • 
. i^UJl *^lj*JJ SJjj^ty oIoLhu* • 

^JsImj i^UJ oUjl alJUJ ^ SjJLiJl iJ^Vl A*frJl OljJLiJl /j*^aS 

t3L*_>J. t^l*- SjAJJIj ii~»M ^«Ij*j ULcu JsL»j a^jP IfJUjCL-l i^JLi^uuJl 
Higgjns E- Ji. c^-ljJl Jsiil ^-^"J -t/Jj^ 1 ^ -^ijt 11 J 51 - J f ^ ^^ 
J4-J iv»l>- oUw- ^j tSjli»j. ^JLJ LuljJli < cc:Mail j Microsoft Mailj mail 
»-LijN ^UJI liUtfj^aJ 7*^~* JUjC—I jL>-j tJjL^Jl ,jpy*i jr***** <^JU i 
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«JL* t_— :& il)L>-S/l jLc ^j .fjJl iAJti^. iJijT »j JsL-jJl JaLij SL^k 
jUa^l) MHS JJU-jJl tfjL. itJbt- ^JL. ^Ujj jL*t j* ljXal\ .JL* ^U^I^JI 

. (Message Handling Service 

[gy^y t Microsoft Mailj Higginsj cc:Mail Ji* ioL>— I^JI ^^iu /»Jb5jj 
^.j MCI Mail Jt. oL.JiJI ^.j JUJb^JI ^j^VI J^JI UuT £. i^UJl 
Higgins To: FAX ,y>Jtf $995 yu^j l,jik^ »Jii tiAi* Higgins gjtijJI . ^-SlAJl »jf>-t 
iaj^kuJt »Ia J—jIj .Intel Connection Coprocessor j*-L«JI ^JUJI »*. J^loc 
JiLJ (Coprocessor) jipL~JI gJU*Jl ^o^ JUxu-Li J— j*Jl ^j^^l Jj^JU Li^j 
^jj Cj\SjiS\ ^yuu l3I ^jj .ApL** gJlft^j Sjjj*Jl t 5 J >- v i/l oVSlI «-• oliLJl 

.«j^ jiS^/l -tas-jll flfcJI ja MHS g-UjJIj .^JuJl 

uJ^l^Jl 4*&t it-- ^-i ^ l _ r S\Ji\ /^jj&tyl ^J^' i-JaiV V"^' *~~Jlj 

* * t t 

lv»L>- Uijli^ *JkJ*-l JajCL^j l)1 <w->-J_J '(ji" p !"*■■* <_*H (_r*^L^I *i_yj<i V^LJ 

Silp)/ ojSlJJl y jr^i hjji^ **ilk t^-Uatf I+1*»«j Uj ' j j ■" < iol2ll ldL-SIAJI 

rtjUikuj AjjSj MHS gjQ jil\ lioA 

Jlji Vj JjSfl (JbjJI JL.jp a-ljJ( 2^1^ Jb-1 MHS qa\JjA\ Otf 021 
^ Alj^i» ^1 ^ Action iS^JS b\ y n^-J^j . iibi^ JlOt ,_,* JUjci-iMI *JLi 
^.Ijj -^ ol^jAll u ^«j eijjjj ■•jij^' c^l l^^ Novell aS'jJ* ol VI to-jJl 
.NetWare l^Ui: ^-» SJ^l iUS" ^1 iji ^ Nove11 ^^J <-^Jj&ty\ ^" A iji 
b\ Ml i NetWare Global Messaging g-lijJl <^1 JJ^ ^ MHS g*^ 1 ^' <**■>■> 

i-jj^U- ^ J*ju o^LvaJl ^»Liji ^jr*l 'M jH^I JV" MHS ^*lijJl 
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Jij LL^ii (script) ^yt* jUxu-l .-lift iJULsil iiLJL ^^j i _f^> ^ai^i, 
, g.s..U-tt £,1^1 ^ oliLJI MHS iijLiij .l«Jb B>*-Jt ^LiUl ^ ^W 
IL-bzJl LAN olSLdl £• Jr^j=U *l**s-J </JI 'Da Vinci e-mailj cc:Mail Ji, 
.pljiVl Uki«Jl JO^JI i-JijT Jl J^vjU v 1 ^* 5 " * 1 **i- J ^ *iJ-Jlj Vs^r 11 
■»>rf. ^ m-S/dl SL-lsJI LAN ol5LUI J-^ji MHS £,1^1 dl&l* 
otfj-S UkV SyjiJl irflj-JI -OU-lJb" ^ JLgJJ y~tJI «*J u^Jj tob'l^Jl 
tf^Jl f ^b" Vj .^Ml ^Jjj!^)!! J^JI **&t u* -**»J=- ^J IBMj Digital 
«JLa ^itjj . iulj^rJl MHS J*-lJfc oLfw.l_^ ^o Novell jl Action Technologies 

JjjJI ijijf Jr^»J^ *i^LL*JI JUpVI ^ ^» i*a«a->^ yzMjii y oUuljJl 

^ JUalVl Lil>*r SJ^Lu olSLi ^i SjjtjJI MHS oUiL. OlSCJj 
JjJl^il Uij ^jj^>l JjjJt JsL-j JiL=J cA> • %*l«ll LUJI4JI Jp>*j oUi^Jl 

JJL.JI J* i£j>^\ <*<-JI 4iJJ»j ^*s^j -t5>-t &\>*^ji *^\ OjJ ,y MHS 

.k*^. «-. MHS £*loJl J^jJ ^Ij** g*l ji ^U^l ^1 jt^j •LiS' Xikiu. 
jij Ifliijj cjLjIjjJI «JL* J»* ii^iu MHS g*UjJ1 ^^iJ -t/rj^l Js*-^ 

. JUi«*Jl (script) «iiU<u 

•iJLipj . MHS **1*£ Jajo tiJJl ,_^»~iJl <_>j-<UJI j-il ^ liUj-Jl Ji^iJj 
cAjI~*JI flijlj JU<»JVI olji»ljLj ^L-UJl i_i3l^Jl ^ISjl .-jI^. JS" ij^j 

*4> A i i\ J ~-J\ oU>~«ljJl L5 **va-> (^ip < T ->- jay •c ? : rj^«-" ^^»Jlj MHS j^ii* ^1 
i^kJl 5_yLiJI ►LUjj MHS ^ SSIj&JI oLUJl ?^J trt-J 1 ^ 1 ^.j^ 11 f 1 ^ 

iJAldil jjjJI oVL^iV X.400 oausl^JI 
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j-^4 4 4JliJI V-W 0*J -V 11 * 11 V-*- iji'jf e^ji J 5 " *'-W a*-*^ 1 l> 
jj^Jl iU^Jl oU*ruJI JiLs .-jLS ajb*u fc^ JL-LJ oLL^I^ ryky. AS 

OjjJI oVUjL jJLs jlpIjJjJI ^ a*.^*^. ITU-T i^JUl ojjj. jlsJ 
tiJbjJI JsL-jJl ilJ^l VjS" »JLa X.400 JL-UJ! oLL^I^Jl «_A*a;j .^j^)/! 

^i .ItfJIj .[SjA cH-** *■** Jc^'j 'J^^Ai j^SCindlj l^j.Jlii.Jl S~«— ij 
«^j fejSrj* oU^^J OtjU-IJJ" j\ SJUJL>- oL*^. jij)i£J Cj\Sj1 SJlP .li ^A ~.Vl 

X.400 oLi^lj-Jl jj»; Ol y j-Ml <y >(/ J| U .X.400 *~-U!l oUv»lj*JI 
i_-j«.IjpJI olSLi fljX. jJum t-Jijj L. J_^ JSLSj JLJIj cJjJI -^ iJb^. ^..Uary 

I^l* |.^J| jiJ -J, 1984 fUl ^ X.400 S^LaJl oli^l^JI aL5»I *j jOJ 

*>JUwJI JUpI ,y j^ j^i ^ (jSfjiJ ^j-* ^^ «0**u ^AJI fc^jJl Jalaiu. 

J*jJ iLjLfdl U^ljj ^i X.400 oLi^l^Jl oliJbfc J*i ^ Vbj .ULa)f| 

.3v»v*»-i* X.400 oUjj Ojjj; JU> otfyJl 

d£yjj£ X.25 oli^l^Jl JL> JjVl X.400 oli^l^Jl cjJUj^I jOJ 

SjoiLiJI oLL^IjaJL) Jp^UI jjkJI £»~J Jiij . Telenet j Tymnet Ji* X.25 olSLi 
iUU*> Ethernet cj^^y j& LjJU*2-i"il X.400 oU_ > **J dU^i - «<> ^.T ( _ f lp X.400 

.cjUUJI ^U| X.25 ol£~i i_JL»- JJ 

^^Ij ^1 ij~&\ cjL^-3*JI ^ VI X.400 UiiS/l ^Ji^iJ V iLJUj 

(I)_jJlji /Jjjjl dJbJjl Lit . SJjjJl V"^' Cj\JUfl\y^\ *J>Ai bjjojz* |»^ii Ujl jJb« 

^Jjj^J^II JbjJl i*liil J-m^»_jJ tSj*-' '"^T ^^" L)j-i»— —» liJLtl Jil J*p CjL.L»- 

. MHS put\jj^\ ^j £j\SjJ> SJlp ^* *j*_y* cAAj»a cjIjL^- JUjc^L 
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il^tu juJ ^4*u jojj <.>*«il) Jaa 

MHS pdLj ^Jjj^VI J-jJl fi> £c<*r jr^" u* ^^ J*-*- l*^- Ul ^ 
<iki~. UlkJt ^1 JbjJl JL-jI ^jlJ^—JI OI^Ij £j*»i £-*»"*» J£ij oLI^Ij 
. (Enter) JUo}[l ^bu ^-Sj o^U^Jl i^V ^ p-K .«H p-l J—i a>>~-; £jJl 
^J iJU-jll ^ Jr^jJ c^ 1 -** **<«{ JU«a-l LAN SSLiJl ^i ^^-i ^1 <3l£*kj 
^Jj cdL^ jlj^ tr JM u^^J! JJj <VL*1 Va-'j^ Os^.*^ u^»Vl 
u^-i Jl> 'u-^ J 1 **- ^k Ji^ J\J tMCI MaiI f 1 ^ 1 v* ^ <>-> 

J* ^ jffc.H SijjJl ^JL-^ J l jh-H il^ *ljj &~i«JI (jijbJI J^ 01 
:#\@ j^ ii»U«J!j Sj^^tJI otA^Jl ,j» *Uj«s— Jl ^biJI oljLuS" jOJ j^Jaj 

iijiJlj .I^j i^U Sj^al^- JsL-jj ^»1>-J ^Ij* t^* 1 f^J V 1 -**^ g^JiJ 

^ |^pa ,_^Lp J^«*JI <>• JlS"UJ1 ^ £1*3)" oVUj cJ,Jl jJU v_-i»«J »-V-^l 
dk£+i V ^iJjiJI <iiJi t^s-j -j" 5 ^ fW* 5 ' ^l^«k £?-<** niliJ«il ^j**— Jr^J^ 

( _ f ip a*jj^ jiSl jt tyjj^l •by. 5jl2 * 1 '&• Vt^J^ ■^»*« : ' *ik— •>• cJlS" lij 

fyai j^ ii)L«JbJ- i-«JijJ O^i UJ tULp^-b JLudw-VI !j->- jiji»J iJL*P '■l^l -LikJl 
Jijj oLx_ > l**JI 4?jLXi j»Lp < jU . i i7...« ^^L* jyjj^J)/! Uj^JI g-«lijj J<»^i 
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JbJl ioJajt iilla^j JaL>- cil! TtjJJ 5^»u« olilj^-J <Ud^<uJi CjUj-jJIj MHS 

.LAN 

l^jLtfl ^1 »-LiVl ^j idtfjLiJU ^ olSLiJl* SjLJi £s**JI £— •&! 
iolkf Sj^Vl as'jLi- «±U £jrd i»-w»- olSLiJl Ol jt^l jJI Cj*J -j^ '^r^ i/» 

AjLi oUJal Ig^t-' cih£L»j S*f» Ol>«Ii* oJU' Uajl JLj»iu« tL^Li-iJ Uajlj 

.«4JLJb-)> 

iJjUJL .Sj^Mlj oliLJl aS-jUUj gy* f jS ^ ^1 oU~k4l ^lUl ^ ^l£~i 
olsLsJl J J^=^ c=Jj31j oUjLmJI tfjl/L. J^ 4JLJ»J| ijSL-iJl ollJ*dl jSJi 

ijjst j*aJj . V^ 1 n«ia«tdi ,J«* j*>»- JCij aUyJi ^ r j4*i dt* 
Ipj-j jUVi ySO-iJi j-iclij .(i^ j^i *i-— cr 11 (^Jl/oU^Ji v-j»- «/ 

IJL* JLp Microsoft Mail g-UjJI jSSj* • ^jjS^>' ^.ji 3 ' J* ^L^ 1 J*-^. i^^ 1 
«-. Lotus 4Sy> o— ^1 Jij . MAPI j\ Messaging API ^X i*^ J—i-ij 1j-JI 

vim jl Uj>- ^sii ^yJi ^p ;i2i~* *l-i^ ji^J ^^j-^i ,>• u jA» ibm ^r 5 

. (Vendor Independent Messaging jUa^i) 
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jSlSi ^ i>-li b*i .i*+Jl I^JUp! ^ LfLxu-: ^IS^I c^w>lj i-jjUdl 
^jl, itf l^JJI) WordPerfect Group Wisej Lotus Notes t ,^-SLJi o^* 1 c^l J^ 
-Ml oUtlJI jAju J\j 1 (WordPerfect Office <dJ ,yj Symmetry JJ ^ 

. DCA ^» Open Mindj Microsoft Exchange Ji. 



Lotus Notes ^aQ^jJI 

pw>t jJj 1989 »U1I ^i t /Li J~A*£ Notes ^U^Jl Lotus XjJ, ^jJU^t 
Notes g^tij-Jlj -iSj^MI iSC-lJl luLjvXuJI £• 4jjLaUJ L^LJ liJaJ Lpj y 
iSCJiil ^* 0L»L oUjJUjJI SSjLi* ■^ Jjxi^«-lJ t^jSj *JiLi /olvaiwi J~Jaj ja 
iJiil «j JwsAj d)i tj^jj iJjvJj iJiktu 3£~£ iL»j j\ i_ijLjJl J»^la>- jl LAN 
.Unixj J.jzSUi <~~r«\j>~j 0S / 2 J Windows l*^ ,>. <Sj^iJI V^-J 1 J^ 1 

. J*w _^j Lotus Notes n^U^Jl (5 _ 10) J£iJl ^ 



Jflle Edit View Mall Compose li -t Tflols fjeslgn Window Help 



07/11/94 
07/11/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/08/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 
07/06/94 



Recapitulation of our Position Frank Derfler, 1 response 
Video & Telecommuting Les Freed 
ISDN Vtdeooonferenoing Frank Derfler 
Internet - Steva Rigney 4 responses. 

How would discussion work on Internet? - Scott Jonas. 1 response 

How it works- Steva Rigney 
Data isnt secure -Frank Denial 1 response 
Internet security - Steve Rigney 
Information Superhighway Keith Shultz. 1 response 

Telephone company plans Frank DerllBr 
Wildcat BBS Keith Schultz. S responses 
BBS Problems - Les Freed, 2 responses 
Problems only over LAN - Keith Schultz 
Stupendous capability Frank Derfler 
BBS Phone Number - Frank Derfler 
BBS Concerns - Steve Rigney 
Resources S Criteria Frank Derfler, 7 responses 
Budget limitations Les Freed. 3 responses 
BudgetTrade-offs Scott Jones 
Budget numbers are oB Steve Rigney 



(5 _ 10) JiiM 

SjiUV aiA <i)5ij .«JUlku» UACu jI|1q\ ^Je, <ijja ^a Lotus Notes i£*U>»tt c»»jjl» ^^U ui*\ 

.UtdHltU JUUi ltd \fi>jftj iCbUUll jliMt *jjO>1 tfie 
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.Notes g-UjJl p^ej J i*^. hJS ^ t<y > i^j j^j ^| i^L-iu-Vl 
• ^J»«i— Jl o^J (j^*^' U-^*i jti oliLJI j*|y ^-Ljli-.Lj Notes oLiL _, ,•,; _, 
S 0»l» ^ Ifrf-Us-I Oj^ji ^1 -l>Sll l^IsoJ Ji*ly i^ij ^oii^Jl OliCLy 
D^Jb^i— Jl ^Jai~i l~i>J Lais' Notes oULo sjlpU JSLiJj . Ukj L. oULj 

£L-^/l <oL"U I»>.j ^ ^jp iSLiJLj JUrtL. y-^lj ^1 -^ Oj-^L jJteA 

.Notes oUL) sjlpU ijj •*• 

cj"^J\j olALJLJ ^aUJI ^j^iJI Ja*«Z i*fJt oULJl OpI^u .Notes w^UjJI 

ol« Jbt JSCiJj . Lfc-Jjjj ol« J** *»U^Jj SJUL« r"iUJ *l£JN » JULw olj.it J ■, a»I 

■*0^b 'cAj^' ^ l *s*^l fl*jt c".A> '*u>* iiik* oU.^*^4j 'jLo^l vi-jJL>hj 

.Notes oULo jlpIj* J*- j&j oUji*. l^is - i Jj^Vl 



*>>■ t(6 _ 10) JX.SJI J ± Kr J\ 4 E-Mail Connection £*tijl J££jj 
SJpli J Jl JUs-^ ^T JI—jI Notes £*lijl ^Ji^s—. <M£*ljj .Notes j^.U^JJ 
S»L>)[L. .Notes cjULu JjipU J Jj_^3^l jb^Jl JS -jjjij ^a, Notes oULj 
USli ,yj^u £j\jzl~a JL»j)/ JjjsS3)ll Notes Juj> JU-i-l <J±SUj i^^^dl JJ 
4jI ijjj+}\ sJL* ^f-rSj . ol 2 ; . U:i |j p-iUjJl i_ak>^«j &Lvk« OLE «j~»j iuLts»»<j 
JJ ^Jjjj iiLs^^l aj*«»«ji Lv»_^s<ijj ^j-o &* * & * J^Lw"j *LSJl jj^U^Ml il)LSl*Jj 
Uijl 0l£»L; i VIM ;L-La)l oliv»1>*U «-~*^~J Lotus *SjS. ol Ujj .♦^"L.jJU. 
.^j^u Notes £. JJL-jJl JiU iSLlJl J ^y-Vl Jjj^tyl JbjJl 

Lotus 1- J** (ij^Sfl Lotus SS'jJ* olL-kf «j oJLSj JaJj^ Notes g^UJI 01 
Notes liiJULj iJpli J Ljisjiuj Vj^ ' J ** i ^ ^^1 "^ ^i^ 15 ^ - 2 " 3 for Windows 
iJli* «jj*Jl «JL»j . l^iLwMi^l ^ (jo* - ^' Notes m^U^JI ^ Ji^u-4 ^^--i J^l 
olSLl J-j^iJ iJfiul 0>#»-lji oi-iilj *iJb>«^ ,LJi«iJ iJijI d)J»j«i-j ^jJJI ^UwbW 
^y-Vl oLLJdlj Notes ^UjJI ■jjj LjIj^II »jL.jJ Lotus *Sji> JaJaiJ .*ib^. 

oliLo JLpIjJ JJ Jjv»j>il ^Jai-J j^JI Cjli^kJl jJjIjj oljil (jr-*" **^J 

.Notes 
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(6 - 10) j££Ut 

cc.MaU Ji* iCiUoab 5*t'o* i^Uujtt ^ai ^i jStj J*ju E-Mail Connection ^U^ilt ^^b 

<cjjl&M (j^i^limti ^liajj .ita,lj LjjjjjVie. Si^*S >»a-4jj >uji (3jo)kta ^i <MCI Mallj CompuServe j 

WordPerfect Group Wise gutijjJI 

j^l oljj* Uil WordPerfect Group Wise g^U^Jl ,>*-#* Jj ***->! ,£" -1*2* ^-J 
^•IjjJI .Officej WordPerfect Symmetry ^L ti^" cJlS' jJl tlLLJl *j|jlx^»l y> 
^U^iS/l -V-I^j t^j^^SU)/! JbjJI gj.JLi iL-l_^ JjJij y» Group Wise 

*iUa:...« oLj^iljj WordPerfect JS^ jjji t Lotus &jJ> «^ JUJI USj . Jo-lj 
jvlLJl i>*~J Jiiis-j .Unixj Windows UijVl i rr -l,ji'-j ^IjsS'UI »_w~.I_jj»J 
f IkU olj|jLv»l ^-j DOSj OS/2j NetWare 3.X fUUI £. Group Wise j^JdU 

.Unix 

•jjJUwJl •j i *ai«i«vJI ,_^1 j^Jjj^J)/! JjjJl JL.j[ Group Wise jv^jJI Si t^j 

cib£*jj . h., .,,11 MAPI tjjSyjjJ\ JIwCjLi i-jU^uJ! jj> JLi^Jl idajt j»P -jjJLjJIj 

fllaJl « libSl^j .^j^^Nl JbjJI pj'^ji JUjo-.L l^.^u-lj cjL-S'LiJl JL-jJ 

,-i Li iijil t^ajj ct-a-o iwJM cjlijJai Lfkijj SJjjSSJj JsL»j i-LiJj L^jI Windows 

•-^ J^jJ o* jr^i J*^ IJL *-» -M^ Windows flkJL) j;Jaj JJl£J ^ UL*J\ 

. *i i_~*LJl JjJadl J;.V.i <uL~jJ (t Jb,...».H tJ_^o til J-»Vlj (jSbJ 
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^yuu LjJj Jj+0 jl\j oULJl *^J OLwu Group Wiscj Notes •jj^.UjJl dij 
(£jSf SJLj J*lji *ulj-« f -& Notes p-*lijJI ,jS3j ' SSwiJl ^ Ifij jivl il>l£» jj* J^i\ 
»jl2j i «L>-l,,.:Tiiial 4jLjLo oJLpU «Lu «jj . <uls>>* cjL«JL< oUL^'Jj oU JL** /j j>J 
. aSLiJI ,_,* cJl^ LiJ i m., A . t ...» iJa>w« JS ^ So**^ cj[aj3ma Notes «-»UjJI 

Microsoft Exchange g^tjjJI 

oli-JaJl jJLp Jl jia? ^i cJj^l ,y jjiSOl Jj Microsoft aS^Ji ^^ p-* 

iiii £-3 S-SLiJI DDE i^-Li iijyw «j-t iiLdl Windows ol»ci* •j.«.„ s a.-j"j . i^SLsJl 

L5* ^J^'J" J 21 —' jj*^" VJ* - ^*" C** J**"' J^T^i L* J^* 1 (_** 3 j^- j* u*^ ^J 

ij^U- ^ .,>."...». i aJL>^*JI aJj "a»JI dJb>Ju<» Jajj ^ dk£»j . aSLjsJI <y L. iLSC* 

Jj'.:...oll ,J jdh;." aJjJ»«JI 4>uL^JI (jlp Aj »Jjj5j jjJu t5lj ' J»-l lilyA?...* ^..fl-SY.M 

^ oU_JL**Jl i^jLi-j iL-lj^Jl ^j^ Microsoft Exchange j^U^JI £* Jb 

f-LlJl ^/>U*Ji jU <L«ljJt Aj|jl>»-» 7*-fij • *j£>\^» dJULiJtj * Uali J»jJjJ »A>-lj TT 5 ^-* 

Microsoft JS'jJl ojJUol Jiij . oU^L<aJI ,y ASjii* JL»-j iiSlx* ot*__*j« 

«l!_,Jl t Group Wisej Notes ^>^\ljAi li^>-_, .j^T jjj^Jl ju_j j^Jal 
^1 ._-. Uj.UrH . a>1>- iSjlSj AlliJajj Windows JJ<-idl fUiij LZja Exchange 

.Microsoft ISjZ Ujjk; 

DCA 0A Open Mind g^GjjJI 

DCA ,y Open Mind j^U^I jSSy. t^LiJl oU~kdl JS ^ JUJI US' 

J} ap^^j Jj^^Jl JL* ^ili ly_^_ tl>T v*4 o&JJl ^Ai^w ot SjSUJI ^ 

Jip jS'jj Ait ^1 ij> SJ^ ,y Notes g^^l V s * °P en Mind JV^' ^' 
.2Sy^Ui\ 8JJ-S3I oliJUl JU .jjSjI ,>. j^t >LiJlj iiiUJl oLpj**^ 

Open Mind ^U^JI (> ^ d ^LiJl J_>j^?l J^JI ^Ltj Jl «U>L.j 
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& C /U£ JA (RTF) ^1 ^1 J~~sll ^IjJ^J ctfsUjJI .i* J— s-uj 

^JbiUij .Mind ^L DCA tf^ jl> ,/ tf>^' ^Wl "»« ^ 
*>lt. ^LLJlI OjS* i)l ^ -^x— > J~* «i> jW V^l Mind f U>t aIo^I 
Open Mind g.lijJt oUaL. £~s~Jj ■ f ^ *»>**- ->* eV* J * ^ b ^ H 

^ f l*JI ^d, oLiit-JI fJJS (d&JU-Jl g^jj J^-u -SSLiJl j* ^ 

.sjlju (3JU SJL* ,J Mind g*ljjJl 



y j^l J*ro" W^Jj *oL->JI jail Jl 5XiJI olU-dl ^jJ ^ 

_ 10) J£iJl ,>,>?* J* ^ '*— 3*J' Jt^J ^»L.ji**JI t> Vr- 31 «sWj»Jj«N 

.jjJdl iUSloN -Ko-iJI JU> iUi-^] 




(7 _ 10) JtiU 



* tiJi"' tf*ii 
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*j~\j*S\j oU^LkJI jbj^^l ^^Ic. ^yi* 1 - jjSLlt SiLiJl Jijxj AapL^wm t cA>'.t.,.^JI 

. ilJb- ?«-?M»d U OLPj^i JLiJI l)1 i»-jJLl AJ^r" J^ij ^'j^ _KS*~" Jj** <j£J_» 
|_paiU«J JL^I^tJi *JjJ^- p-*ljJ <_^p <1)jJUS*j j^Aj -(U-«Jl 3pj*^j *-*"&! ^^jf^'j* 

JUjcljI ^LLS" il)j*JUii UJU-j .iS'^iU io^« iX-lJl |»4ijLw ^sl^Jj *4i?ljj» Jj*V:> 

I^Lxl^j ,^1 i_~J^>Jl_j Ethernet obLfJlS 1 toUj*ruJI a-Xj ^Jai-J dUt 
ol uw jji-JI ^lj • <t>s* J*\s** *A i>j* ■>• ■!"» yi*Jl ^L-l ^^U c ti'LiJLS' 

jly iliJl Xp UjLx^l i_x>-I^JI U^JI J*l_j*ll sjl>- iS 1 ^ ^ (^^Ilj ' j~J! 
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j*tif 




«*W*k»-i 4ftipM &>»§ Internet £&*£» 
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tdULil <sJlN «oL.jLwiJ iu^JI JjjUU SjL«Jl cJLmcu-I jUJ tL-s- 
jUaij tilUiJI 4»JIjmJ| ^ i_jjUxJ! LjjI jJLp IdpLil *4j_^» ^ I0I2JI cj\ Ji Jci\ 

c-JjLiJI tjL*j . JUaj^J S^Lj^-MI i>-UJlj t*^iJl -jjJ^lSJIj t,yL»wJ1 oU-j^Jl 
ijaj ^jft-.ij . L^iUw^o jj^ajuj UjjJfcj tyll^l i—» jUfcJl j^pAJ ^jdl oL'.StII JaJL>- 

jiyj l^iSl*j ^1 tSj>-^l\ ijSwJI cjUuL-JIj jjJuill jjLilj Internet SSLsJl (^ 

Aijlu j^Vl l$-^*j <»-^fr>j V^^ 3-JUl jl^i al ,j/i« J^cSj • ?H_^' >>l i J,.^.ij 

l^J jljl lj! (jS^»-i l/JI *2jjW1 ^ ^ULLj a»L^Ij UjS'i jjb 4JL0 ,_^SUj U J-^ilj 

. till**- a5j jt jji* 

jlc^JI j>^«>Ji .^-Jlj .j^UJl cJ^I ,_^ JS'LlJI iiU t-^w-x- JUpS/1 

jjp it Gordon Moore i^>i JwJ .juSII ,_^1 SjU«iJI JIp Moore DjJl* ^ iil • 
.T_^Ji 18 JS JpU; SJbA>Jl JJLiKiJI cjIjI^JI ^ (i^ljji-jjJljdl) cjLIjJI 
j«ij LgJULj /jjjitj i*u<j L^>JLm^ 5_jS ii^Ui* « ; L'; . J oLuaiJ^JI (1)1 ,_ji*j lj*j 

pJG M ti^u SjUdl SJbJlsjJl 4>JUJ1 SjjJ j^J lOVU- SJU> ^ .JjjcJI 

,ji Lsajjt JjJbu" ^UJI cJ_pi ^ oMLsalVl {ja %jzS ~&-j>j 5»JUJI !jS 

6y& J^ aJV^ t^T ^«JI j& ^j Wj&j h*tjjj kkj-sj ^>^^\ *lx[ 

.dJUi ^i jtLJ 
* ....a7) ujLya'Jj liJtiLti^ Jp^ iic-Ui. Uil ( _ ? i>o ^^i . Jy->1 J^i iALiJl j^ 
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Jlp ^ ^ Ijiii^J ^j^- JUp fU&jJ *1~pVI 01&.J, otfj k_1U 
cjI^-u* £&l JU*JI OISC^ jc^t t^^U^JI gr^yij Cr^ 1 J -^ ^ ■(^ i, J^ 
^1 ►LAVl J^i ,y»U-5Vl ^ lj~S aU*t .jlS^ jc^tj CjSSl JyU* y^u _^\ 

cjUJU* ik- Ijj iijJbJl jjyiJI oVL *&>*-d1 j^«-Jl ,yj_) .^U*- (jwLi* 
i_iVl ol^-i* l^l^» i-*Jl»- Jjj .-Ijjj Uju?- jjiil il)l LgiSUj g^lji *-• *jj»w 

i^olni- UuJ »-Jaj (111 t_~**ljsJI *J»«i»J ^^Jl *-iLk<JI 0&*Jj tU il>^ ^ «^jj| 

JL-iJlj (^jLiJI ^ «%J! i*j«. abajl £«j .^U^Sf! ^iuu ol>-UJ I2ij 

^jJAoj+ll l _^e- lf«iUJ jJi -jjyiLJl l ^jibjjJI ^J\p 0*ifl (j-JbS ci)|jli>«j SJ* 
XliJ^Jl cjI^jJIJI ,yt]j tJJi^l iJ (iSj^-XJlK -uKJl jix>. jJoi J^j .iJ*Jl 

SiLli^l <—"**< (*_)j JUj L«ji 5j yuj> ilija _ JJJi«*ftJl ^ SjLj^J! *L/>\y Lf \& SjJill 

jliS'l ^JjSs* C)_p«»vaj j^LjjJIj . 4*j*JI ^j ixj^^l CuLLuJl ^ AiiJL>JI olS'j^tJl 
.SJjJif Jj_j*j _>aUi. iUo[ (%-fc^ (J-4—JI ^» ^JjS 1 jUli 
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AjPjiJl i^jISUJJ i*-L>Jl coils' . kljlS'_ r iJI Jau^Ji l ^& oL«^JL**JI hsjjj JLpL-j • 

i«^j*Jl »-U«Jl /jr*>- l^* oUjLtJl IajJjjj *x»-I_^1Ij iLLwJI iJiLLJl olSLiJl 
l_^OUi Oi *^>-i ^ulfejj-Jl >V_5A -jSJj c^jit^JI tf Jit iJLP ^J 0^1 A^u 

liJU Lij>^» jl jJaill ^* lJjj>^« (Ills' f-lj-j c 0j_j>mJI 0J . (»-i"A* r j+** j* i)jj»«*Jl • 
iUj^L UU- ^■■■^a.-tJl /j* Jb"oJl cj>ij .,_}»j«i M ^L« Ji-*j tS_)*UJl oU*ruJL» 

.Ljj j>jSoJI l^*> ^j (J (jd.j— slJ o^U _^Jai«. tolSjAllj JjbJl JJ. 
oL._^*JI j^. *!*** fljiS/ 6jS^ Jtij .JU-S-.VI Ayr y ^jc^ V *Jji aIj- 

»-UJ f-ljj i_.....l| JSCiJ «JbJb>- ol^j CjUj^Lw Jbjjlj J>l»u| (^ lj£ti\j .lAil 

jv*^- y> JLijI !J0U^- i^LiS j^ft £• .^ja»«-Jl Aj**' tr^-i ^-liJl *io^ • 
P^l. iy»UUI iiji»JI it SJL>- oVU^I ^b»j .«j»_pJl cjULJ! (^ ,^-^Jl 
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jj*^\ {ja JLp «-» .t^.UUj **«~JJ • ^jk-^l ol*jl**JI *-jJiJ •'V*-* ^k/k 
Jt** J tjfc^ J^i <— i^'j uA/^'j SJUl ajlj*JI J»L»jl ^Ul (^4*-- ijj-^b 

v^jVi JjNjJi dill jl5J . i«jLp ^l v*** 1 ij 1 J*"*' cy ^Lr* kt** v- ^ • 

J^^U 3il^-Jl JUIjjJl J~o, .JL*S/L. ^Lali Jsj-1 <y j^JUp Jl « v UiU» 

JS'LUJI (j^u J>- L5 1* ySlI i-i* JpLwjij . i^LJI 4~2dL »ji>^» LL^a J**. 
. l^Mjj *ijl*»Jl oLm^j*JI VJ"^1 or"*"* 5 f ^L^tylj V'^^V 
^y^r" i^+riJ^J iji-^rr i>*kj-* pl>^*^l <l)l (>• f^L; -^If^Jl cJjAs* jiw • 

jbjjjj ik-Vl ^ ijU Sy_ji« 4j*JUdl g^ljJl ^jScl- j»^JUpI l ^-jlt^Jl jLjJj 
»Jla 01 (ji>- ^j • i+I fj_y <1)jJ ,>• iJLJtL»* i_»jLmsl* (j— uJ jl3» . LIS" Jlj^. 2/I « 

«-« oJuJ^Jl S^Uij-Nl fji*Jlj oLiSdl l-jjUj OJlji jl cjljjb t£_r-" ^1 li} 
cidpLif Lull bj\j~* A>J^i\ b\ JL* Cj[$jA]\ ^yiM jykljj ^jl^Jl oUJdl 

LjUo Ul>J ^jliill ,y J«»o ^JDI nJlUJl jjJdl* Ua^t 0>L- J* . cjI^UJI 
0_y.^i ^UJik Slit Jit L-i JlLaJI Jj-kJl b£~j» J* ji yV 25 ^y 1 *- a* ^-M 
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jSojj abp JLjii^I ,_,!« <_jjliJli t Hewlett-Packard aSjJ, lj-- . ffl 7 ^1 dJUbS" cjUL 
J^ Sjatf (Wide) JU-ljj (Fast) i*^ SCSI-2 olSI^ ^ PA-RISC «JU*J| J^ 
.jjOJ j»JiL. f-LU)l LubLilJuiJl Si Ojcu (j^ljSi £j\ja y i^\ii\ ^ cjUlu. 40 1; h J 
jjjti 5JLJj ^V cjL.jl>. JbjjJ IJL* HP aS'jJp ab^ Pacific Telesis a^j^JI U^, jj 

Malibu *£>*JI f l& £&)l L$jj» Motorola Inc.j Kaleida Labsj Scientific Atlanta Inc. 
«-. Silicon Graphics Inc.j Scientific Atlanta djbS'_ r iJl J*joj .Graphics Controller 
J i_JUaJI _ Jt* _ jjJLjIII h>A>- «^JLJ Time Warner Inc. i*>«^all Ojjjiidl iS'jJS 

.jOJMjjt iVj ^ l^u^ii tjJU ^ O^j 4,000 

. LflJvTL ojj^ojI jljJ^f *jjjj*Ju\ ajJLoll 4j JU Jaii ^ ./»■>« .till i_j j^iLxJl t ■ ril*' 
ij^ai^jJI q| J:?..., 11 f-LU)l ila>^j t^j^^Nl JiJjJl (_jJ]. !A>-JL._j iL^^k^lj 

— ; ■/■ ; il)l AJ Ij'CL.ri (Jiji* <uUl Jljj L« lJjLxp-VI ^yva^JtJI i_Jj^uL>JI i.*_JaJLj 

>_jjliJl i_jj**L>- i. .llarjj . ^Sl 5p_ r »-j (_(^-»j l^kv=> (j^J l V->^ *Jli*Jl ijl^Jl 
Jilj «.« tfLjjJl iJL>cu J^«-iJ fUaJ Sk^il_jj Ljj *^>»Jl *^j *JL»l5" c-j 64 cjIj-VS 

l)jJL«j -jjJJl ^Li^i Vl rt fan* jjJtin ^ LJL>- ?^»l ill liSL* j*~. i {jQj . -jjjiLiII 

i^LJ diLi^l^. ji_^ Novell^ Intelj IBMj Microsoft cjISj-1 ^yCj 
{ja Pentium ^JLcJl <f-^> J-^aJj . u Jj\Jbl\ Lr ,a±^£3\ i_j_j—UJJ SJjO»- oUi'j 
Jl ^Applej IBM ^yJl OjU! ^ giUI PowerPC v _^UJl 4^1 ^JJI c Intel 
y>j i (Peripheral Component Interface jUcsM) PCI J^-lJdl JSCjLij . jJ^aIV 150 

JUtjJl p^Jij iJLSw oUoL S»A~r *^* ' *js<a>^iJl t_-^uiljJ»»JlJ -*j>a*- lSjs-4 i* ■ :" ,| a - " 

.^Urtfi sj^»-Ij s^iJJij ^juji jj ^ ai^ ju^i f U 
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c2j W~j (V* tjjJLill _jjL>ij ty^y lj* **+* ^ j l'-;'- > ^ Intel 4S\<J fjj&j 
/i_»I^A"...o M 4~J£ Novell -^ NetWare Video (»UiJI j*a*-f aJj . Indeo jjJLiJI Ja^> 

Jj^ojJI A»l.^7..,».ll ijvaiJjl i_~*lj»JJ «^Jj yij c JaUjSfl aJbtf jJU ^1 ,»jiLJ| 

Microsoft Video For t^L2i\ oLi^lj^Jl £. jilji CD-ROM ^Jl ^j ^Jj 

.NetWare jjJJ j^JU ^ i>>-^.j Windows 

l*j hIjL«jJU-> t_*-jLiI Jjlp «j jU-Uzll ^J^ v^j* ^* p ^:'' fl "*■■"■! I <—— ^1«>J| .U .;■■?._■■ . 

J^jaJj . 1J1j>mJI < alLgJI oL.jl>-j tl>«J! ,^1531 OjjjiJbll hiiLj>- ilJUi ^ 

. oL^UJI JL-jJ j*J U*t SUJI J>jkt jb-j iHJi\ ^a 5JUJ1 o!sL^^| 
.J>JI jf Lj^SCJl ^J j-^Jt 35>- JS" j-.iJ l^-'j L.^ «tf" **~ ^ji J J 
«_» I^mj*^ l ^as~L}\ (_jj-«l>Jl ^yXJj cojiji* oljjxl l)j5oj ULfcpL (»jii~ij 

Zenithj (General Instruments «sytJI £. J*«i ^1) Intel Jiu luIS^Ji ^^s 
.tlau ^K l)jjjA1j <i»LiJ>- ^ v^**-^' V^l** 10 " J-^jP ***v" «jf»-l (1: l^"j 

pj <£}j Ll2j £3*-^ jjP _fl jAj _ CjIiJj-. »U~*JI Sj^p»-Sfl oJLa JLjOL«.I pZjj 

Americaj Prodigy oUjy- ^ «L>«j)ll JLtLJ iJLlS" cJ%^y Jbjjj _ oUitjU cJJL. 

. Online 

ISDN (ilkll i^jj" jjjt ,y> Ljj'Ujb^j L$j"U^ jj^xj uJll^l olSj^ «,£_, 
Very High Rate Js, ^JU JUxu-Ij Vj-^l ^H\ cj%\S ^ Jb>Jl JbJUJj 
o-jUj* 3 ,y il^jii. i.J* pjJUfcJ AT&T ,y (VHDSL jf) Digital Subscriber Line 
iJJlj^ll j-J .kk>- ^ 0^ U UU-j . JL-U.JI ot>Ll53l fl_^t JS" -^ iUlill ,y 

. SJuJl>- 

Asynchronous Transfer jL^tf-l) ATM ^IjiJl jJ> JL-j^i Ja*J JSLluj 
Ja*Jl £>t ,>. ^L.j •c^-lp 1 J^ Ljjvj ^^t jijj oVUJl .-.jL-l (Mode 
otjU.jj ^ J*xJ| aJ15U^ ^ -yj dSDN (.IkJI ^ *y>£ a, ....,/»• ^ jGI ATM 
tLAN o^lfj ;^»UJI _^ iljJi^l uilLjJl iltA-tj tjj^Jl SJbxiJl o^ls3l 
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*;i .L*l.I* \ja\ ^ _ ^jJl gjj\ jjjkJi 40^ |ij j\ _ 4ji2dl i-jjia 01 

.i-^-iJl tj-^ljsJI ^U ^ ^.i^Ji j^kJlj t^yUl £Lu)fl *»*~; i^^. 

Internet asLtudl ■ 

Jjtb oL.>«JI J* v^ 1 -' i* 1 * V 1 ^ 1 ,jL * ^'j^ (/-£> J^i ^J*> -^ 
aijj^JI f.L.1 JU«JI j^wL 4ft Ijl>. ^4, JLMjJI JUI IJLaj .oL~- j*JI 

^1 ijfjUJl iuljjJI ^ •■ rt" .» 1 cjUj«*^J1 >j4 ^y liJl i.a„^-.M ^ . !L»^J| r-jl>- 

LjUiJl iiuljJI <i_>~JI ^U^i)l -jp iil^3l JJi^j S .Internet iS^-iJl 4-^-jUJI 
jUai j^-j *J J U«i' jj> Internet SSLiJl ,jp .ioJbJI ^j tU^iib. 0j* ■>• 5ijJL>JI 

.4JI Ojk; UK *&J, jJci - £j*£a 

^ . 1 _ J »-jUJI oI£jl!| Jw»jJ jLr^ Internet JiSLiJl jUtJ Jjl>-1 ■r,,-! 

iSLUI JSLS <ioJL>- ,^1 ^JL-Sllj JUpSII ,^53j .jl>- jJt\y JaL^S i4i>*dl 
SSwJl jli; apj— Jl . a*S^u jjp cjLlSIj oL>-Uj ^1 JL^tdL J^^^u* Internet 

IUoj! ixjj— i^jTjli aij £jL^s Internet 

Defense Advanced Research Projects Agency ^Jb ^^ ^ JiL-_^I Jal/j -tiK^i 
600 ,y> Jbjj L. LjjJ l^J^JI dJUi ,J *SLtJI dll; cJl5" . ARPA Net jt Network 

*Sj>- A^JLtl CJlS' t ia-l^^^ajj . <i>Li_ji*wJI iljLiJ t-JJ^J 2L*jSCp- *315"jj *^j^J i*j»l>- 

tlUi ^^ -jS^j lL^o^lJ* JlL-j jI LljJi LiJ _ J*jJI (.Iji Jjo i^>U- _ SSLlJI jj_^ 

U? n3^ S.AP ^ J5sj.*.ll jL^i-l ^1 (Ji\j 4j*»iJ1 iji^aJI i_ibi- AJ V tJLui* 4^1 ^J 

c-li loLJLiJI ^j .0ISL1JI ^lJb^-1 JLp iy-frJU Uw '^.15 Sl>- ^> -ol 
Internet 5SLJI iU-j cJii^lj *^i V^"— ^^ ^1 J>JL, (DOD) glijJI Sjljj 
JUjc-^I Jbljj" £>j .National Science Foundation V^-^' rj^ 1 ***-- ' 3* Jl 
iSCjJl Jjji 5JbJL>- 5SLi ^-vijj ^1*^ 0L—13* SJLp fjiJ t Internet i5wUJ ^jUvdi 



342 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.ol^^Jij JUlVl I»>^ ^ Internet *£~iJU ;L-.L.Vl ^l^SCJl 01 
(1 _ II) j£iJl ^ ,^-Jl ctUi* ILu^j Internet ^ i^-SJ; 0^ ol ^SUjj 
. j»-tu«^ ia>« J Lso «4 jc~jaj oLiLiJI l yiM <t* Unix ,U»-^> f I&j i—> «— il>- 



^uiluil ifj. j jiii 



J3U1 Jiu»j3 »*»} 




(1 . 11) JtiU 

,Ails ^»e. *4>»-j dy*>y Unix (AliM\ jLiu .j^uA*. ,> jlsj ^_jsa 1 «i Internet x&i£ut Sjic ^ 

i^l J>^J ^JJ 1 <_»>uA»Jl l^ C&A& «iii\iM ^l uuuit^aJt ,> **>Al aliil tiVj .Ethernet 

*4>«j J.yuo.5* ja.V-W» laij *4>kH i> ji.^4 ijIUJI Ju&Uj .JLUs Jumuyi Internet l&iAdl 
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oUjLw Se-\ji JSLi ^ !iU _ lzjUj^JI ji^j : ■jjjj Jb Internet .^JiJL. pjij 

. <*»b/> j^olj*! jjjjitj <U_liJlj 

.ilbi.^ i_i5JlJij SAhj *y£ '^'JLu -u>lj» tji.r'*-' Iitemet oLJiL. CjlsC^ 
jU>.Vl cjIp^^j^j ^j^WI jbjJI y» L>j-i _^Vl i,Ul ii^WI uJJlt^lj 
Internet &LSJI ^ i jljj£iy\ .Aj^JI ijijl jiljS . i^U- *JLLo ^"I^jj (newsgroups) 
4jjJ {JJvZ^ J5j i (Simple Mail Transfer Protocol jUa^l) SMTP <JjS yjjA\ ^ 
. }ta fderfler@frank.com ^y^.1 djSi b\ jSC*j .,^-« *ii» *-« Jilj~> tJjjj L— I 
IjilJ ^ ,_y=>L>-Jl Jjv>jJl «-3L» ^ ^jL-j- «-»^«i tS-iJl Lr* 5 k.....)l <l)lji>Jl IJu jSmj 
5-SC-tJl f-U-^S/l /y oLyu~« SOP ij>-i_j*Jl ,jjjli>Jl {j+jjiSj .Internet aSLjJI ,_^ 
^ (^Jb^Jl .iLlj^ _^i jllp (at) «oT» Jiili @ _^JI tS^^i Ji& toUiJUl *U-tj 

.Internet SSLiJI 

^j LgjLil* j>-|ji; 5v»l=i- i^iUU^jkl oli oUj**** ^y* jL>oll cjIp j*j»«j>j 
«^v9l_y*JI ^Ui LfJajw (jSCJj cdj^yi tul»-^J cjL.-A>- ,^« JbJiJlj CompuServe 

.jL>-I \&y>spji f-^jli (2 _ 11) J^LsJI j^ .j^j»jlaj c-j»L 

.J^uill 

_ *Jj4-j Lj^J, $1,000 ^i ^g-It-.o.H ia^JI AiiS' J-^jj ol ,^Uj _ «_AJl£. yit Internet 
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Hoot Group 



Newsqrotip Sub 



j£awigioups 



Hinteri 



l-UJiUflfH I fl* 



internet. saturn 



rain 




reg 
relcon 




relog 

resif 




reuue 




rhein 




rhein-nain 




ri 




rich 




rit 

rits *" 

ri r 

rmc 

< 

robin & 
rowan 3 



rec 

rec. answers 

rec. antiques 

rec. aquaria 

rec. arts. animation 

rec.arts.anirae 

rec .arts .aniroe .info 

rec .arts .anine .marketplace 

rec .arts. anime .stories 

rec. arts. ascii 

rec.arts.bodyart 

rec. arts. bonsai 

rec .arts. boohs 

rec .arts .boohs .marketplace 

rec .arts .boohs .tolkien 

rec. arts. conies 

rec .arts .conies .creative 

rec. arts. conies. info 




(1 _ 11) JSuiiH 
lixilt ^k £U i£yUi\ u^VI oVt5»a-. ^LaU OjjW. jUVN altj«»i SrtJI -e-*^ -»jii 

1 (;"*"* L»JJt ££,y 

J^ij ^ S/xi . Internet SSLlJI ^J J>v^l <_^ iljLiiU IS> ,j^U«J>Sfl J^j J& 
•ja taJL*> /»JL>«j <_<t*jUmJl Jj«>- ljJL'>£»ji iU *»-ii-<>-; u_j-^»j^ i_jj*ol»- jJ^ t_jjjli»^ 
dUiS Jjfc~<» CJ^Uall j^«l* JLuilJ dJb5l»jp ji cjj^»j oL.Jb^ JjjjJ CjL.ij*Jl 

J^p y^U ^j toljiJI SLiljJl oVUaJVI aIjLuJ (3 _ 11) JXiJI ^ =^^1 

.Internet iSCJiJI ^J dj-^JI ij^r\ J^ui 

Internet iSLiJI i_*^u.U«j {±j*J\ JUajl >-l_ r >-)' *Lj£»J ^JDI t^^I JLJU; £)). 
^jJ! JuJl_pi *.LJiSll iJbh«j oUjUJI «Jl* iu*jjj lUUls ^1 oL.JiiJl Lpjj jJLtkj 
J^jcUvj Internet *L*>j ^ i-J-ji^j .Internet *5LiJI «_« l^j »Li!| ^kuJ 
jUtitl PPP J^jjj^JI jt (Serial Line Internet Protocol jL^>-l) SLIP J^^lj^Jl 
SjJuJl Internet SSCJiJl olj^f JU*iJ ^ o 5 ^ l5^ (Point to Point Protocol) 
<y oUUl l^'jIj PPPj SLIP o^y fjZj . Gopher j MOSAIC Ji. ifL^oU 

.1^, l^As- 4^y Internet olSLi ^1 JJLu ajjI^JI oLfj-iJl ^ a 1 ** jJL» 
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Cjl5LlJl villi ^ Lj) J^a^Jl jlill* {yt pl.pt ISxj LJ^J> <~* i ~>\y- clJUUJ ,_jAj 

.Internet iSLiU t £_>L«j , l ijj»jJl -^ tuLt5I ,jJl (LL>wi ^jj-^JI i_* : -.|_pJLI LAN 
j^ni «-,£; CIX j\ Commercial Internet Exchange Association <_jC-tf i— j* i5li*j 
UUNET ,y AlterNet iib* ^jSfl iLp^ll ojlCill j^ yj . oUUjJI »JL«J ^\jH\ 
Performance Systems ,y PSInetj General Atomics ^ CERFnetj Technologies 
i>-Ul ^ »J^-lj^ U^ul Sprint j IBMj MCI olS'yJl cJlS Jtfj .International 
America^ CompuServe Ji» cjlSyJI ^^om ^JLKj .Internet SSLiJl oLLwJ *jjL>«JI 
olyt* Lajt iJb»j .iSi£JI LfJL.j^U* JLoly JJ ajL^^Li Internet otsL^y Online 
^.Ui {jA \^j>j t Internet JSL-iJl ^ LitLvt ^j+ej ijjl (JUll Jj»- olSj-iJI 

. lilt \js^\ ^^l^i £y> (t-*i*J ilJjUL 

Internet &oAII dIjjI 

oljiVl *i^« ,_,* '-j'-r* - I nternet *SLiJI Jl Jj-^j *i^^ j^i ^^ > " 
dSlI b»j+* hs*IjaV| <>• ivUJI Lp>j**~« TCP/IP iJULJl -^tf . di) JjijiJl 

J* Jj 5 "j j "j>. ^JjiJ -V- 1 -"^ 1 fW*- 51 u^i ■^ ^ C^" '^'-r* - J*"* o* -r^ 
(4-11) J£iJI &*i .ciL-USu ^1 V il *b ^LiLJI 0* '^A' **>* ( ft P) ^LiLJl 
js- LJ : -^ » c_j_^.U- «_. J^j^l viiJ ~^j pjUji ■>* TELNET j . oLiL. JiJ i-J^ 
*JU*j .i»-j^ ^y^H •Jljl" *ivj (j* U^ *-*i=»-i ^ l- 1 *^ t Internet iSLiJl 

LJS ^a UtUJI ^LibU *~-L,I ol J^ ft PJ TELNET JSLiu . i~~* jW^ ^1*j~*- 
I4J OjSL- ydl oljJfeJI _ f U5»^U SjjJJI Internet «£~UI oUi' ^j ci^l *ftl 

Wide Area jUa^-l) WAIS 5—1^1 v^LjJI oL.^i**Jl i- 'ot J5Ltl 
t oL£JI ^ J*JI *^l*i ^>^JI 0* ^^^ '^>^ (Information Service 
i*Mj\ *^y viJK^ij .oUL. Oplji 5JL* ^i S^^-^JI i-j^iJI oLiLJI i^U- 
.iUb^. oLiSC SO* ,y li^x^w V^j J-!sL- jt oL*K /y> ii-»Jl JJ WAIS 
l^ .LjJI „ V. r : ^Jl ui->JI oLL* iJLp Jj^ *^* ■ xp| J* ^Lf^*- 11 o**l ^^>J 
£ J^ ^ ^l» JSLlo WAIS i.JL>Jl j^Jj 'U^- 3 ^J^U-. ^t olxs^Jl aa* jl 
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*Qy 






UPS 






(3 _ 11") JSjSJI 

£• otfLma'it fJJU WljiJ JUlUM crtUcaft 4j»JIju»A CJUaU fll. SjU J>ukj>U fU" |>iiaj| 

.a^iViill c»UUjU pi) i)Ku ^UiuU PPP j\ SUP JjSjpjjiH JU«imU U^ £>AWl»lt 

^Ijl^Ij olfytJl ^^ oU IJLJ . JL* J5Lio l*J ^->JI i_~*v»JI ,y J*jo Internet 

iik£*jj •<^ , UxLJl »JL* JjIjI t 5 Jb ~l ^^ Archie » U ...« l l .oj^JIj . L^i lIoJI 
SJU-li ,y ti^Jl *ix cJUJlj i TELNET g*tijJI JLwc-,L Archie fiU> JUjVI 
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Local 
c:\lcpci 



Diive: 



[E±_ 



Diiecloiiet: 


fec:\ Uj 


fi> tcpconn HH 


C] cpd H 


C3 icgophei M 


1"*"] malboi |2j| 



Files: 



3270key*.knip 

aaieadme.txt 

asicfg.dN 

aticfg.Mp 

asipkLem 

chgrp.ext) 

chmotLene 



conmcLbas 
convwt.bin 
cpdcfg.dll 
crypl.dll 



Transfer 
® ASCII 
O Binary 
O Local 



" Remote ~ 
d:/ 




DtTBctoiie»: 



&*/ IH 


fn advtyc M 


O deskapp* H 


d devulopi H 


Q MSEdCoit H 


IT) MSFT m 


C] petopiys Hi 


CD Softlib Q 



Files: 



dNmap.txt 

dnclaner.txt 

index.tut 

LS-LH.ZIP 

MSNBRd.DOC 

MSNBHO.TXT 

PHNELIST.TXT 

WhalHappowd.lxt 



<4 _ 11) Jiidl 

uaM ,> juiixH ,,4 U^a us .ftp su'Jt U» jQ TCP|\P cUa-rt^ Js ^*juba j -Internet as^Sd) 
."iUu Windows NT fUxtlVS ti ^uA^^i\ vUiuia 

l4*«~J ftp ^IJjj JUjc^Ij cjULJI ^^Ip- (.5_jX»«j j^JiJl ._jj~«UJl «_« J^vjJI 

g^UjJI jy> Lj^-ljiti-lj oUjJLkjJI jL^jJ 5JL*p jjk; ^ iJbdl s^laiJIj 
lArchie cjLjL, £. JUJl USj .(5 _ 11) JSLiJl ^i ^^Jl tlnternet Gopher 
,j&-j LgiL^.1 jbj_jj \^^jj oLiLJl i_iVT ol^i* £»Ij» Gopher 0U2L0 ^j^*; 
(jf sfl>^iJI t-ij—UJLl U^U^j Gopher ijjj « Archie £-»tJjJJ li!&>- ,>£Jj .L^iL^j! 
dL"JipL~J plljiJI ^ 5jl>- ^j^^u. Jj*j Unix fUiJl v--~-lja- J^ lA^L^I ->' 
t)ji ^« oLiLJI p-l^u-l l J& Gopher oUiJLo ilo*L-Jj ttils»o Jlkj J~Jij ,_ylp 
jLsaa-Jj SjJLS JiVl Internet ou-2JLj JUojVI Gopher ouJiL <L)l£»k-> .j-S' f-lip 
ftp flfJI JS JL& p.f'iC«.j fLjSt *%>j> ,y> SjL* ^ i^-»l_pl ^ . oLULJI Si 

.j»\jt\ ,y ^_n*J TELNET, 

World ^yJUil gr~^\ T^^s. j* Internet oL.Jbt j^kf ^ jr*-^ f»JL3sJlj 
.hypertext JIUJI ^1 ^Jb U_^i. Web ^-U^JI J*^. .(WWW jl) Wide Web 
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■'•■■"•wr. : i i^.^m^rrr.nimi 



(5 - ii) i^am 

7j_«t utt « ■-■'*■ * ■ '» f""jj *' ~ 't iJ* <iocWl Juala. CjUil* JJ JiO^lL; lift Gophef ^-tUljiH ^jlj 

tyiii tii .0C1U1H JoVaaii TELNET jAs^j ftp cd«i««tt ijija Gopher oust. c»Vi*ViJ -U.U ji ^aw 

Jajo L$JU>- i_JwaJl (y l)^ <&j toijiJl ^^J *»jy" J5UJI lJ ^i\ Sj£i cJlS" JLaJ 
^^J jl) jiJl lLUISU^ JlSG JlU ^ J£S~a J^aiJI IJLa DlS" ji .fjAa* JSLlj 
dj . ipLkJ I fyfiy tf- ii*L« ^J} J^^* fj*^" ^Ijj^Jl ioiS^I (^J _>~itdl jl 
liJLjJj LjJI ^>- ,_jij i IJLsj- SJLibw <1) _j£j d)l (j^o-i f-«i*lj*jl l jri (J5LiJI (j^aJl Jsuljj 

JLml^ulj _ ^Lljj ,jS^j (JaJjAjl pj*£j*JI ^J jj-Sj 5<JLm oU«jU0 rut C,JJli ,j^aj 

ai^7.„Jl g-ljJl £* WWW oLiL. ^ pywidl i^UJl oLiLiJl Jplis 
i/'J^J J^^. *-?f\°~ <J\ ^"^J -J 5 ^ ^ J^ ^ ^ol^Jl ^JiJ 
t _ r *Si ^1 LgJljj* -_^ SjL£u-^ Windows fUiill JJLij ^^^^Ji l-j^U- j] ^jzSL^ 
.J. ;■ ■..». I I lSj!-< tj**j Web «^UjJl ^jl Laic- "j^Jj tJb- 

ji^/l WWW JUi-Jl g.UjJl i MOSAIC ^.lijJl (6 _ 11) JSCiJl ^ 

^ ^xijy pj _ (shareware) iJjiJL. £-1^ MOSAIC ^U^JI _^li jlaJ .S^J 
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p^UjJl li* JUj«i-iI U * 1 ?>-\ji «i*j olS"jJi l±& o^li tlJjJb-j .Internet *SLiJl 
« MOSAIC p^UjJl ^ oIjIju-sJ sju> (jj> Ji IJL5 t^Lo hj^i ,_,][ *ijj>>»-t »-* Jl 4; 



|Kainairanp^?^?H3fv! 



Rjir'wmnfTIHir . I NCSA Moiaic Home Page 






VwttMnt OBI: hllp://www.ncu.i«uc.edu/SDG/Soitwaie/Moiaic/NCSAMo»icHonH).hln( 



'! "' WW-' tito»iji*iM 




Welcome tfl ($£ 
Mo»«fcwi ... ( 

Each hidbfa^ts^ 

re«tareeibm<£Wl 



(6 . 11) J&^lt 
MOSAIC oUiUl XjuMU (homo page) «*W *3i**H» aUU. Oli. «iji MOSAIC u-VJ^U ^iaui 

aS*, ^IpLB .UU Jl MOSAIC g^UjJI ^ jsLUI ^1 fJ «i. j>" Xi3 
S^Ujj .SkJ^JI ^Ij-Jl ,_> *W.ill tf>t "'jvrh f>-Jlj ^U>.Ml J**a^ 
JUio US U^. ;! SLj^JI ^I^Jl ,>. ,JU ^ jidU MOSAIC £*M JL«iJ 
oLSLi it Ujj .dL"L>-Li^l W 21 3—LiJI tfUjU. OjU- J^ WWW pii, 
_^«jj .U>- liJb*> Uj^_^ Sal* |»Jl»o l^J^i Jj^- iv»^»>o> MOSAIC oLH. 
.jL. JvUl ^ l*V^- ,> y> J*/ ,/Jl <aj^I ^iS'ytiJ lj^ W- MOSAIC 



^.j .ol> Iup^. ^ Sy»>JI jlsaMl ,>. i>- ^ SjL*> Internet <SLiJl 
o^Ujo-I Internet 5SLUI J>-b oj>" ^1 ^j-UJI Jb»«i- icjLuJI wjjIS 
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dL-j-Ls- O^SCj i! i^jfu cJjiJl ^ jl ^oJJSj <^£* ^* J-jiJ c^S »-lj>-< 

lIUISCIj -lit Jali ,Jm. Jj i,^**^! lib^-U- ^ Jiiij t-iJlfc^l «I* £j*>- 



. is^jtJi. 



i_Jks ^j .i^U- JUjJ olkk^. J**u-j ^U- (satellite) «^b »JI_^mj i*£>d| 
JL£a _ vliliVl jl olJ*Jl jl i-L*JI ^ jji^l &J*JI jjJLiJI jjLiJ cjL.Jb^ 
^jfljs^l i^ysii/i J£J $50,000 *ii {ja MJbj .^jiJlj OLjL l ^^JtJI tiJLj«iU-j 
^,^^11 cj^-UJI tiLJ it ^\j&i ^ JS3 $5,000 Jji L. J\ iiisai 

U Jtf iwJjJl SJ^JI Jl*suVl C»L.Jtf-j tJJbJUJI V-Llll oLiv»I^J|j c5ijJL>J| 

fUU ofcj£» (7-11) j£iJl ^ .VUij b£~ !j*l ,^jCJI ^.JLoiJl jjUj J«o 
^ VJ j^Xuill jjLil olJbw fl^i ^ i^ljJL j*iJ ^ Jij -JTZj+I ,_r~£* y.^ 
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(7 - 11) JUil» 

.^wLuil ijxu* ^xU j^Ua fUij t_u$ <art\j*aH\ ►triU-j t^u\&u \4jj1j c* <ciUj£* Sot dU* 

. f uaaf ai^ Oi«=a ^ &yJi\ JU4.j-.jU Va*.v.s ^uif iiuii ^p,, 

* t ^£o LaJULwi .JJ-J^* JjLiJ JL/>J liLjJ llijSo l«JMp Aj2>wj (_^JLI( fjjJIj S_ecS' JJ.XJ 
t$t ti^wJ^I ijiTuJl JL^XSCJI dJjlj.it lai j fil_fJl ,_,* OjSS tAj-SSC* jjJj* il*oj 



352 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



itjiJLJI oljLiNl JiLi «-• (j^JI (j-JiJ TH^JJ iJaJa»*Jl ^j-ij j*j«jj i*JjJU>J| 

*JL/» LCD **-ji c*i^l lijj .Sjf^-jjJIj Ajj^aII ^ri^ jt*J iuij-Jlj «--LJIj 
• lSJ^ u^j^ ->^" r *}^»-<^> UojI pj»Jl ji^U«au tibSUj i^^aiJtJI kiL_^l>- ^1 

dbSCkJj . aAISCJI JLajiic^ JUUJI Sj*uC4 o!>UojJ jojjj iJUJl JukVl «^kuj; ^ 
o^._v gj* JS3 $25,000 jl v-jS^ J& $5,000 &U& jiJL* o^L^ji ifoU pJl 
Picture Tel olf^iJI jla--Jj - ijSUl ^y V>- o^Uul z\it> JUkt^L. JalaJI jjjuit 
jjJLoUI oljjliJ (j_j~» (^ Compression Labs Inc.j Video Telecom Corp.j Corp. 

.^jJuil zS* SjLj ^J villi ^ij«-j tijJ^ 1 V"^ 1 ^Li^l>JI 
•Ual ilL~« (jla^J L. ULp ^Jji^r* oVU«jM 4»-UJl c*5fjl ■ i£j»-I o^ ji^CiJJ 

^« . iJfcA j^ iSLiJl _,** oULJlj p-"ljJl JUx^iij Iwiiwi s-Lj>-^|| ^J i_jI*JLJI 
. 5*«L>J1 * jp- ji ,_^*«iJl 0-Ai J*-ta ji'V^' jj'-™ 1 •^l*!*-" m^ jjjj i_>h../j1| 

l Jii£*±i tjjJLiJl CjMLjjJ ^« jj^JI J-*->«Jl !•** ^^"J A^J • JJ^*J' *^_P" l)**" dr* 
i»_^k>-j illiCJI *SLiJl oL^-^i icyJi.' IjaUaal jjilauJl jjC- ^< AJl US' iaSL-IJI «-li! 

oLi2J _jj_jJaJT f-ljj 5j-«JijJI i_jLi-u ill {y ^j* ixjjjjjl jjJLuui jj^ Uj»- «1>X 
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IBM ObS"ytJl fjZ (SjuJI c-jWI Ethernet i Ji) isochronous Ethernet ^pJG l^j 
£j~> Ml JL-j)II oli olSLiJI b\ . J-^j. JSClo Ujjjkj National Semiconductor^ 
JUII jjJLiJI jL.j[ J^j" ^Li-J 1JU itfjLUl) yil &\*ja JUaJ UaJ 
jjJUiJlj oULJIj oU^»Ml JL-jJ SjuJI oUl Ethernet l^Ja ^Jbj .J^l^iJl 
Ethernet ijJk i*oUJl iJliJi ^i iioU^ 10 Jl ^J\ *JW| ^ o^U~« 6 i*U»k 

.SJUJI 

jl LAN »L!Jl ^i jiJLiJl jjLU ,1^ ^i jjS^JI SiUN itJbJl v-^Jlj 

T^" tJ* lA** ilP^ -**—>*J' Aj-*»- (jla^ L. Uli- jjJLjIJI jjLtj (1)1 jJ» WAN 
•jJLjJl £. jjUJI ^i <-*s>_r~-j . oL~.j*Jl ^ OjUJIj ^jAUiJl cjL— j»JI 

^^tkAJl i_)_j*.UJI jjJ;* oIjjLIj jLxL/if . <_iJU)l lu^jLs^j; V]. 1^»jlS; N 5jjj*JI 
JL-L-Ml ISDN fllfc]| oL.Jb^ jl Switched 56 oL-JiiJl JJ 4 ^b^-. iS~^Jl 
£*sj- ^ Ifit J^-j SjiSJ Switched 56 oUJbiJl jiys t Ji»Jl ,>~»Jj . Jjl**JI 
(.IkJl jijl l)1 US' c Digital Centrex ^JU i.J>- y> t-y^S SJL>»iJl cjLVjJI *-Uhuil 

,J ISDN 



jL.j)l v-UJl ^>Lm-1j*JI Jk~« ^ Vj*i« SJjjJl oMUolMl iUjJ d\S JL21 

•jSCU Px64 *~»L L*>1*^- i_»_^«j ^ ITU V"^ oLisol^ ^^^^ iib*j . cjL>ii«JI 
1-a.sfljj . _jjJLjU( jjLU <~ijd tH.261 iw^^Jl iLuuLill oLL^Ij^JL l$J| jLIj U ULp 
Ju*&]| Mi\j ]akjA\ <_JL-I ;1990 jj^ji <y IfcV ^ ^1 tH.261 cjLL^U<JI 

, jjJLiil iU »:.-,,» II 

jJalJI JjSyjji /^woS Px64 AP_ja*mJI ,y i$j>-\ V - ^* <^Liv»l^« iil^*j 

JUu'^l j>Iop1 li^yjju tH.221 iJUiJl ^jvJl /lSj JUiJl JLsalVl J^jj'j^j 

.H.230 j-SUM, pSijJl Jj^jJjjy iH.242 a3%"Jj 

Common Intermediate -_-.L 0laj_,»w ,^-iLi Jc*-^ P x 64 ipj*>w*Jl <-»^j 
J, ^, ,^ .(QCIF jt) Quarter Common Intermediate Formatj (CIF j\) Format 
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1>- 144 QCIF Js-dl J~c~^ >- J* j J~& 352 ^ 1>- 288 CIF J-~dl 

WLi gj J\y- J QCIF jj-jaJL Sjjv» g-s-j •>- J* ^ J~& 176 £» 

. s^ i£LS ^4 jUSa-^J jsS-T vr- ,jL *J - V- 1 ^ VGA 

« ijUdLj fc 1991 f«l*Jl ^» (MPEG _,t) Motion Picture Experts Group *SyS> c^li 
cAi^l^JI i»kuJ iubJI (JPEG jt) Joint Photographies Experts Group Sf^iJl 
5JU fciU l>l cjL^I v 1 -^! ITU V-Lr* <^^l>* ji^ 'i 1 ** iJ-JUl V-^i 

^ cj>JI JLi JljS U UiT ^ ^ly -Px64 v- 1 ^ 1 ^U*I>J! Jl ^-£Jl 

.H.320 oli^ljJI £■ iSilji* oLs*s- ^clS £A*j ITU H.320 ^L i.jj| 

.J»l2JI jJUJ 5j05 Ua,.! H.320 5»JLJI cjLL^I^JI ,j**a3, 

.41 i^UJl UjIjS/I tiUulj iSXfpls p-J £ vfiUjj .aUUj ^vai-iJI ^^-UJl 

^j s-,Uiis jl-uji J^V 1 °U»t J*"*- 1 'i/-* 1 -^ 1 v^- UJI f u * 

iui^j cAas-JI J.lfcJV g-U ,y UuT L-^ji- *il*3> 'jjLiJl *tit ^yUJI 
-,_. ui> JS jlp dyjj^*j <U*tf) jij^ *ff i^H ^ c^ 1 ; ^l^^-j • ,»-^ 

pl&J jP 1JJ _ J*1»T j! (lux) ^ 2 _ ^1 #LpJ 5JU V- 1 — ^^ y^ 1 l-V 
^JLpt ,y JLiJI ,y .U^hv* JjS'jJI ,JLi ^i Usr L2~*_> ti*>U- i*U>\ J\ 
ijj\ ^y,yi I4JU-S-I gLs-i ^ 1^1531 Ji i*^ j-SS X-a* aUl dU-Ml 

■^ u^ l >^ l*JU-=-l ^"...7 ^ *jiXil] V-Lj r CA ^U, IfcJJ 

jOi; dli/jjiiJ SJb-j ^* JjiiUijJI ibJl jv»U*j •{Jr* jJl g^^jiJ V^J i^sltj 
^iL, iU^u Jai^- ilj^J ^V^'j ^.•V* 11 ^IjLi)" i^**^ fj2 CODEC j! 
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JstU £. Jw»>dJ *w*— V.35 UULj IjU^. j\ ISDN tic* l^ yS\ 1i* 

. Switched 56 

o^ iSf*". ^ iJj'LjJI ja^ <iuJjhJ ja ►^ J50 ^"JJI ^Ujj fjiy 

Ja>. _^ ijjJLi ijj+P J2J Jljj V l*Uw>«Jl ti;„nll (_JL-1 ^ *£jllij . Bjftlf«..ll 

j* SJliJl ^i Ijlty 30 *jL»JI Dji>iJl SJttT Jiy .S\i> hj 6y>^i cSiUtfi\ 
~&j- *ij^~>\ ,j-»JI t5y **>j~JI «i* JiiPj ijjsIjM i«]ajtj L y»j_>*- oU>-^ o^ JjLS" 
^i L. LJli IJJ i Iju ol>_jJl JU* L^SUJI jjJLjUI jjLi: ijiil illLj Nj . 5-JL- 
SJU tjj^» liLjJ OlS" lijj . I41-.5L-J Sj^mJI Xs>y J(ju-I jjJlJJI jjLIj g-«Uji iili 
6 ^ Vjl« jLtf-l dLSUj niuU ,» ^ HjS> ljj-15 dUuJ dUSl Uy iLpjJI 
jyfi J\ J&3 fy ^j . oliL&^l J*ttf JLp J j> m*>JL] 3JU1I ^ >I 10 ^} 

S^Ujj .SJUI ^i ljll»l 15 £, Jjl« JJ Jj^jJI 4~£J1 i-^-^ 1 Vr" 1 .^ 1 

ilip «jJ L-Li l*-*Lijj QuickTime J£ij i^ijX^UI .^ii .jj-uill fyt'y* <y 
. ol j^j cjlkiJj 4j_jjJlJ JiL-j c-LiJj : <U_jj Jijill i>^jJI oljil jjjiadj ji^V^' 
Video for p-*U_^l U"J ,tS: : Lyvai^iJl l-j_>~>UJI cJj i'..,.iitf-J- Microsoft yj-i j&j 
JJUjOu^JI is^UJl /.UiJl o*yiviJl t^Uil » Ap 'jjj ,y uLtLti ±l+aj t^iJI Windows 
oljv'Vl t$I 1 Audio Video Interleaved jU<»i>-l) AVI oLiLJl J*— i^j ^i«jV^ 
t^JJl QuickTime for Windows «UjJLi Apple 4S"^i ^*jj .(XLstlaiJl ji^-illj 
^jj| LJ **>JL]| v-ij^UJI ^J. ^ijSiS'LJl ^ «UiJl ijjJLill j^*ljJI jUi>-l aJISU^ 
0U*s^ ii^JUdil j^^lj ji«AjiJI jjL^j i)t ^«a- ,^»j .Windows j.UkJl jLij 

g-ljJI iJj *i^X t ii\ g-ljJl ,>. tSjsi-I g-l^5T jjjiJj "LiJV ji-Vill jjLU inljJ 
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UUiJ ijjlj VISIT Lj»wi* ,^i p^ JS Northern Telecom iSjJ, ru&j .iik^j, 

Uj»- IBM 45_pJ» Ji-*** JJ*-~J fllij jj»«-o^J . J&-\j Ajudjj i^-ajj ■ 1|^"- (jj-t*Xi 

l-^H j- uj (J.. ^: * JSLla *lkJl ^A (-jo? J5 «^J l^SClj iPerson-to-Person/2 If^l^ 
AT&T -jji Personal Video System ^ It; ^.Ai^ . fc**y t^^* *&j»*-* l« j^-Vl IJL* 
^jl j^jiJi «_JLkJ SJ^Ij oLj^ljj i.jj ^ NCRj AT&T ^-S^l y cjLjl- 

.Uil 

.JUpSII (t _ : kJ ^i lihl,^ _^JJ ^^*i iS>>-t iJJS: (^^SUJI yjJ&\ jjLil JSLij 
*}j- VJ^I c^WJ .oMUaJVl pJU ^ >-T Ta» ajji aiSGj JUS V^*^ll 

A^jUUJ SJbJ^- (»_jiPj oLLSj liJUJSj iAjuj^JI vuUjliJIj jjJUUIj i/uljvaVl 
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1 * 



a^U, igSi\ U« SJ&t* iSLi ^ i^jJI jtf»Jl **>-. J^yis. Jj-ojH &>J> - access method 
.Jj^j Si> JU Jli. ^ CSMA/CD .ib*J tf t J JUj>l (media) V, Jj J^jli 

■i-V^jj-jji o*^" •J^^ 1 ^W-* 1 .* o* '**» f\^ Jl !jLi ? U J**"* 11 ^ IBM **->** <-J* jC *" J 

LAN SSLiJl J** oli^. 1+. JLJi ^1 jj^JI *S> ±e\y 6y*J\ JjPjtjy. - access protocol 
^L Lit *J1 jUi SiJjiiJl KLiJI iu-j _„* oljLjyi JL*jI Jtu> otiUl ^UaJ ^^A 
aJbcJl Jj^jJI j* i-sLiJl 5li.Ml Jb-1 .(MAC jl) J.UjMl Jl J^jlL (hS^JI JjS'jIjji 

.olj-itdl jLj*3 v.M» (CSMA) UL.UJI 5^*11 ^LoJI 

K>s ,y -jlji i.jj SjjtaJI o^UaJ^I Jijtj - (Advanced Communications Function) ACF 

.SNA (.IkJI ^pJUj iJUaiVI otOj _^ ijj-UJI jily. tfjli* gjs IBM 

IJu JiLj ^j^j .(acknowledgement control character) f^^L jUJ^AJ j^sUo »_»>►■ ACK 

. jU^yi J* £>&■-? yJI ilL-jU jv-lS'j o'VUaJl JaLj U^r i\s*\ JU 
^>«si ^*«a i_JjlfJI **L«. LLo iiL«j ,|JJI jo^JI J ( h-uJI ^Jjvdl ijUJI - acoustic coupler 

JiU. <^> Ijw.lj •(•-^ , i^j-^JJ j^J jj i ^' iijijjZf J* {x?f>&\ iSjp^J • J»U*»JI ,y 

. i_irLjJl XcUui 
*i^dl ijjkuJt oUlj^H _ (Advanced Data Communications Control Procedures) ADCCP 

{jS- SjLp- _^A .ANSI 5~-Lill <i»ljiv»l_j*Jl Jij J*ju jji CJ^/Uajl JjSjJJjJ CHl»l-JI lii'lfLaJb 

. ,_L»jJl aJJ JjSyjji 

.L*ij Jl USUJI cjIj^V 1 J^i J 1 *^ A / D J >** - A / D converter 

i>JU*Jl iiila>-jj SSLill Jj»-Jj i^UUu J.«j>->mJ U UIp . ijS\M\ J jijji xijji i>\y* _ address 
V> -UJI jJU^ Jl aik J^ ^ oUUI J2d ijSlJJI y,! S^jiJL. ^jjb* (CPU) i^jjl 
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l js£ °^ ^Uflil *SLi 5jjIu«JI o^UaiVI l»j»- _ Advanced Communications Service 

.AT&T XjJ. l^jjjl. 

i Apple SSjiJI 0ISLJ1 JjJjJjj. Apple Talk oUL. JjSjtjj, _ (Apple Talk File Protocol) AFP 

p. . AppleShare *£js J aUi-^JI olk^Jlj oLSJLJl oUsJU ^ Jjv^il jJ>J *JL«i-l ^ 

. .jijrf Ul l^Ij^J Novell iSji. ol^r> J Lsu! AFP JLxU 

^jl** l*^ L" M 1 * l f ^j^'j i -»j>»JI ,y »— irtai ijjs-l (^ijjcyjl ji) ^iJi* tsJi*ut _ alphanumeric 

<JL» p. ^rtT ^ Jil . Jj^JI oljUVl JL-j)l sju*JI <JL.j)M t^JlJ Jj s*U jj^u JJUi _ analog 
j*i«> '(cr^t a^ jijAjLS' 3 JJ J^, ^JJl) J»5i ^yJl oj^Jl ol>j. JlkJ ^JL-Sfl 

. *p^J| UUll WjJI oljLi)/l jjj*j Jp l^ijJii 

i_i;l* jjij jij*i pa- !_^« ^Uisll ^xull i_iydl _ (automatic number identification) ANI 

. J^rJl ^p .-iydU ijj->ll J** £ja J\ SSLUl ^ (Sj,U«J| tJU.) J^sJl 

l-Ull oU^lj*Al i f J Ji\ ^i»ji\ J+-~l\ - (American National Standard Institute) ANSI 

.oljU)ll 
olntUJI ^ i~.L* ** .j**^* i/ 5 *^' jv^l J^-l-u - (Application program interface) API 

gj.\j, j\ JSLiJI tuluau JUoj">U Li-kdl g^ljJl l^iwi-j ,^1 cjULJI cj\»....;"j oUUas-iVlj 

. iSLiJl jjP oUUl JiJ ^11 oUJiJI ^Uju-V Vi* API 
guljJl j^u ij^kuJI c/yUartll _ (Advanced Program-to-Program Communications) APPC 

ydl Sjjj^JI ijyJI -L-^i OSI jl>JI ^ J**)! J-J*- *aJ*l JJU-. IBM iS>i .y JjSjJjjj 

. ^^aiJsJI vj^-UJI JIp APPC 6jSyjJ\ JjJaSi f>L IBM WyJ ga. APPC/PC 

ijlill ,y izJuy\S 230 Xp^^-j oULJI Ji; £pkL-j Apple W^-i ,y olSC.- J^ji" fUoJ AppIeTalk 

. LocalTalk Jl <u-.l JX . iiLuJI iljJ^JI il^uVt _„p 

a^t ujlvflj j*> . OSI jl_,Ul J (gLJI) JUVl ts^i-Jl ola., ; t»:ll S2J. _ application layer 

. iSLllI J-i-iJ aI^j xj< ^IjJI J*Li< 
oL.jl>- Jbjj; ,y i^ul^JI »l^ ^SL*j (j^ai^u t->_^U- olilj ,ti;ll gJLw _ applications processor 

J^jJ ^j^ , _-, .-*"■ al»Jj*JI Jilj*JI V - ^*- - (Attached Resources Computing) ARCnet 

j>,j*si J*« u-j*^ JJUJ Wi '•;'•."* J«-=~j (1>j^j Datapoint Corp. W^Ji «>j) olSLiJl 
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ley*^* ^j> JjS'jJj^j ^jjUI ILi-l tljfjjji - (Address Resolution Protocol) ARP 
6£yjJi y'^i -Ethernet ^u* JJ IP JjSjijjJI ,yjb> ^j** 1 TCP/IP oNjSjjjJl 

.Ethernet f UUI £. <l. .:.■,.! ARP 6jSyjJ\ TCP/IP 

ilw'jl gjLi. Utfj aC-S _ (Advanced Research Projects Agency Network) ARPANET 

i^Yl £_UjJI SjljjJ SjjkuJl ,i.UoSfl gjLJL. ii\Sj iUj c-J J^SlI J iiil* iSLi Sj^kuJI 
TCP/ c/tf jSjijjJl r M*i~l ^ ail . v^>JI ^^1 jflj-J ^U-M ijj J*-I a* (DARPA) 

. ARPANET «Ltll J ;^ JjS/ IP 

. ojULJI ibS" JL.jJ SiUJ i-J^r.^ AV i*-^ 9 * 1 ! y^ ARQ 
JjLJ J^Vl ,«-<U«]| i^UJI _ (American Standard Code for Information Exchange) ASCII 

jba»j Jp-t ^ IBM «"yJ ^^^lll uj^-UJI ^1 J«i-Jl ^ULJJ jLilYl U^JI CiU^UJl 

.(^Ut j] (£XU jf C^^t) "Jj*- JS" JUJ ^ iUSllj jUjlM JA ^1 oUl JUL. ^/y" 

^dl «J^I SjyJI f U Jl ij** ijU ^UUI JUs-M/dL^I _ (automatic send/receive) ASR 
SjJii -ujJ viljk. tjt J| SjLijAJ £$1 j^icJl IJU J«iw4j . *J>JJ *l»^ J* JsL-JI ■-■<?■ clJI^ 

tiy-Vl ^ ij^j 1 ' "^Ijiall Cijfi tit c|jj>aJl ,>* u~^ J'-'jI l V^* ^'j 1 ^ - asynchronous 

J^JLi ^U; ^Ij idULJl j,* iLij-Jl SjLiVl !j« J ^LL^jVI ,^-jkjiJI _ attenuation 

.SjLi^l c~£iiJl UK Oi*^ 1 a l*Jl L*- 1 * .(decibel) 
f-biT 4J3lfej iL {v^ (l.*^- ■*»*») l^*" &***ji - (background mode) background program 

^ja {^Uzi c Jl>JI Ja«jJl J oNUoJ'iM p"ly, J*« l» LJLfc- .j>-l p^ljjj *-• pJi>«i»»*Jl A** 
. Jp-V cJj J U^yJ JiUijJI ,^jji^ p-sy . i$j& g^s. £» f J»«i~J1 J*p »Ut JiUJI ^ }AxJ 
ia>- J-^ c^i iijUJl iilkj jUr CijUi* j*» iijUn - (BALanced Unbalanced) balun 
. &i» j.pmJI J»^ Jjl^) tijljx* jJ> J»st -ji (^It. JjJi*^ tiUL.) i jlji. 
ol^y JUaJ ^^a^^jj . (circuit) : jIjJI «jj*j ^ iJI ^LJbJJl Jlk iiil».j^Jl JIL: _ bandwidth 
A^jj . (Lijil jJyijJLS' 3 Jl jJy» 300 ,y ) i£j^\ o^aJl (^J^ ,2,*-^ Sj>U JJUUJl oljlJJl 
oibjl UK JUj)fl «>j- c-~5;jl UKj .JUl ^Lrj- JUii Jl LJ^I SjLljAJ l^^l ol>-jJI 
ol»-_^ olilkj jj^mJI !JL>»iJI o^lSJIj 2uj_j-^ll i-iUS/l ^*ifj . cjU-_j<JI JUaj oLUo 
,^S*j ^111 Jd^UJ ^Vl JUJI Jl f Ul UIU-r-1 J U*,f oU-^JI JUii SjUll jju, .Sjliw 

J*ic-4 U UIpj i •jS'lJUl J ^UJI ^ y*JL* J JjVl 6I_>^JI ,^-U.Sll olj^Jl _ base address 

j^ Uij* (DC) JUi-^Jl jLJl ,y oUi-S' oljLiNl J-y" *SLi ^L.'i/I JlkJI _ baseband 
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• kji*\j **M^i 5 J Li )' £j\*-j\j£ LflL- jj 

J 5jUJ ^Sf «u*jH s>U i-jS^Ji i^jiJi ^ , jUj)|| Jp^ ^u i>w jL,j)f | Jo« _ baud 

.U-lj b RS-232C 5UjU ASCII f lbdl ^ JUj>l ^p ^ . JUj)II U** 

• t^Jj&l *L*I>- fU«3 oU!Ap^I fc-jj fl& _ (bulletin board system) BBS 

6 ^ Syi-i J—i-u jJlX Jak^. UiLS- j^iiJI iy^Jl aijietyi ^ _ (binary-coded decimal) BCD 

cA> 'O^W^VI <> V^l tP ^A* 64 **j-j oliUI jl ^j^i\ J*^j ;bi B stall _ B-channel 

. cjIjIoJI a^l^j 4L_po p^. ^JJ| ^Jl ^ 

■ *~r&l J fUiJl *»r- o-LjJ J*-i-i g*^ "l*^! ^LJ jLs>.| _ benchmark test 
^ ol^l** ^ cs>^j Novell ^ NetWare ^ UUI I*, Jii»o oUU a*Li lJJUsII _ Bindery 

• ^^ l^ lSj^Vi j^UIIj oUiLJlj ^ji^Jl 
II* JSCij . BSC f~»L Ufljt ^^asJj ^Ijill Xjibill ^Uartll _ Bisynchronous Communications 
**fct if tjtrtl Cxi WW-J? oUUl jjiixl Ijjtf .jjdLwc-Jl o-doUl ^ Aj>yjjA\ 
ri (frame) >t ^jj f j_, ^ ^UUl ^i_^l ^^ ^ .IBM K^ iJlj/sll .^ij^Jl 

.SDLC jii ^j>.Vl JjSjIjjJI U .^Iji ^ UUj, UjbJbj 
.1 j\ iJLJb iLik^l JUj)/l <JLp ,y oJl Jl jLij . oUU sju-j ji^t cu _ bit 

.sjs-lj iej**^ iJL^Jl iJjs-^l jj, iju> SK _ block 

• fjJk J«i *-»^* cr J-P*^ 1 :jl *- : »Jl •il^-VJ Sjsi^ *Loj BNC iUj _ BNC connector 

J*JI SLa^J ^ (ROM) Jui s-l^aU ijSVi UJj ^l^'illROM s^Ull _ boot ROM 

c? k-i «j>JI ..i^ . (viJUl ,>. DOS flkJI ,_^l^l ^.U^ s^lyj oLiUl ^al. ^ JUttl 

. JJllJl ^ oj bps 
I*-* yill ISDN v-W* 11 -^Li^lj-Jl j* y-L-SJI Ja**JI Jrf-lai _ (basic-rate interface) BRI 

li* z^xjj .ISDN pUiJI j-bl. ^. J^yffjJl .jJLjjll Jb-t i_ r =SC. i_ijUa4j i^ifl^* -^- " !_jLJ 

,ji coji/ 64 icj-j oULJIj o_^<iIJ i>ljL. cjUo»- »Ul Jl»«JI OUl^J; B ^JLi J>-Udl 
.iJlill ,^i cjjJLS' 16 i>j~j i1)_>j_)3I oULjj s^U^JI oLijLw J*>»; «J^>-lj D iUij tJ^liJl 
>_jj~iU- J^Ij l^U-lj (j./i'i..?.!! i-ij^UJI J*-Ia UL»-1 J*j«j i ^^lJI J^jJU jl^r *j^ - bridge 
Jt, lijjLiii jj; jl ijjLix* oIJLj o^oj JU«iw.L; LAN ii»lSLiJl X^y ^SUj i^yi^iitii 
iu»j iiJ» &f~A xs- LAN olSLJiJI Ja.^ )a\i&\ »jjjj .X.25j Token-Ringj Ethernet 

jjj*Jl *Sj>- jy>J ")lj I oljLJI Jo\j *jj ijAvajJ '*•'>*; &Jl»«il _>l»^i f >2jj . OSI jl^UJ liiljLJl 
.aLjj^JI *Ja>wJl Jb>-jJ vlw;>- *5C_iJI JjU ^ jv-Jill jj-ii ^ bj^rj^ L>lji»JI OjSJ L»JL^> M[ 

^ U>_jp 1L.U- olfjj ,_,!* iJU- lmLi_jJUx J*>j iSwi ^jH j^ij ^-'1^1 tj>ll*i)1 _ broadband 
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. JLicJI {ja Jbj^Jl »li! ,j^Jj yS\ Sj-*» yjj U-« i^LsdJi' Sj.lL* l(JL»j} 
. iSLiJL Jtf^^JI olk^Jl ^ iUlS - fci Jl jl olWJI JS Jl *JL.j <JL.j1 ^iJI _ broadcast 

i^.y ijkiJi ol^^Jl Ol£«k ■ ^^b ! J 1,i3)l ^^J £•■** -^ ^J* 3 ^ **y^ - brouter 
U* ^jU . ^^Sll jj^JI otfj^ J* s>ij t XNS jl TCP/IP Ji* . j!St jt J^lj JjSjijj. jl— 

. Mj-Jl) gatewayj (^j-Jl) router j (s^kall) bridge « 

JL.j)fl JJ i l^^b-l J}U n5jla J oUUl jjj>j j/Xw . cj> j^jiJ Is^-i ^jb _ buffer 

. i>JUJI *p j~>j JUj^l *pj— ^jj J_^JI {j* (j^jj-iU njjIaJl JU«i«il ,jSUjj . «juj j\ 

i^UL*. jJu tf {jSUs J3 Ujuly jl«, oljLi^l fi*ju j\^r ^jloM jl*JI - buffered repeater 

SJL-jJI ^ SSLiJI tiilW* £»=- J fk~s iitui Ly-ijJ ^^mJI Jibll L»^jJ> _ bus topology 

. 4_Jj oi_jJI J JjISJI jj* 

.cj 8 ^ ?p_j*»«j cjLj _ byte 

.iJLjkdl g^ljl iW oAr 6 "-* 1 Os^jr-'l Jrf <>• lt^J J 5 ^ J^-^ *t*\rt iJJ C iiJLJI _ C 

J^jll (OjxJl ,>• ydl LiiUUI ^jid !j>«^. RAM s^lJUl ^ l~£ ^jflJUl L**J| _ cache 

Ajjt huj^i i RAM SjS'lJUl J olJLJI Jbc- ^1 JJlill J^jJI 5JL* ij&j .bJ^ 1<J| 

jj_jikj| ^L.jUJl ,y UjJ^j iyjJI oU ^Lu. J**J liiULJI ^ ihS t\»Ju«i\ S»jj _ call packet 

.X.25 f lkdJ (SVC) Jo*cdL flUU w»j Sjb ►LiJ)| 

JUjVI J»-I & Silp tl<.; ; .«.^:i oULJl »ji; i*olj jt 3L«JJ »jLSJ SJUUJt »jLl)ll _ carrier signal 

^jSyjji *^ yj J V*LJ oLw.l_^ CCITT X.25 i-^jdl _ CCITT X.2S Recommendation 

X.25 w.jsll jj^- nij^Vl CCITT oUji Jl au^j, .CCITT iJil+Jlj J^JU iJjjJI 
.X.25 olSCJJI £• J^lJdU lijjj^i\ a^illj oUUI ?U>jj iiLJl cjUlUI cj-ijiyj^ 
i^y *JL» ^j tX.25 f lfiJI oIjuJ Sij^JI ^iS-j-iJI ^ I^^ju- CCITT X.25 ^.jdlj 

. &\jX~i *jjI Js 1 j^iii !JbJi^- CCITT X.25 

Jiply ^ ^L._^« Jp J*ii; ISDN flliJl olSLi ,> ii.|jLS)ll JL.j> v-LJ ^LL^ CCS 7 
jaj . 0_jjjJ1 J** £J_^ JJ vj*^' ■— ajL«JI *— 2- ^» ->• ts^j*-!! i-j£J! - (CO) central office 

. KMs- l>yaa*j iij^j^j\ jJ_jLl*J|_j *jjL>idl i^jL-^jJ^JI ^JL><j 

oL^jVI »-js_j*JI jL^JI) l1>L>j1>mJI ^ Ijlp-Ij L5»a J^xj |Jb~*Jlj J— j*J\ j^ jL** SU _ channel 

. (circuit s jli 1Jfc ~j 

. is«L>- oySj-1 jl |»Jj jl "-*j*" "-*j > " — character 
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^y. J~i ifcjfr oU>vm ^Ji^dl f Uu _ (Customer Information Control System) CICS 

a *— B > S J>- >*-» -v^i jv^ ^^ sj* fjay ^ijil vj-i>- J^ ii* IBM a>s 

• Ws» *1.>mJ| a*o"j ^Jljj^l VJ ^UJ| ^UL. ^i JaLJJ ^ g^l^JU 

^ j^ai^. JUJl jL- *lx[ l«j ^i JUaji Vuj, cjIjIjJL Jij»«sJI _ circuit switching 
fUSu J*^-- .jLisiVI cJjj ^jll j^lJI j-^^ij ilij^vi. oUj*J| JU.3 a^y ',>L5l«Jt 

J cJil^ll i*U- £*j JiU: U*p AL ^.f J* ^jj*j cjUU ibs - *}U)f| i.jj _ clear packet 
urt V 11 -* 1 ! £py V ^*i V-j»- f U" (H* 1 * 1 ' /<-»l*ku~JI Jf-ja- -. client/server computing 

,y oUUl ^Jkr ^1 oliJdlj (ol*K)l i»JU,) iliwJl oli„h-JI Ljl-si-,1 r lkJI ilsC^j 
t«i ^U>mJI JiU J* (JLJI oljJi Jwc^j ^1 oLL-kJlj (iJjJi^Jl >i.U^aJl) . 31 Jj 

J»lji) Li5- (vib/eiUi^ UU> «)Up jijl ^dl ^LUaxJIj (^jj^J^I JbjJI) ^JLi^Jl 

V-J9- flaiVs-l JJj .(SQL ySliiVI li^JI & ^L-t Jp V?JI ^ *vl^ toliUI 
L.1 .L«asJl*. ^ au^ ^T^i a.U oUU upli J-*»^j pi ^JUI OIS" fill!/. i i,Ar...,l | 
■ p^ 1 J ^Ul SJ *l»" J* 3JL. oVVI ^ J*»J| r ..,5T» SQL oUUl sAy oliJrf 
ljj^UJI ^j i_ajjlkj| {j* ieyn^A ^j ^jl ijj-U- £j*MdL «iC»»s)l jl^ _ cluster controller 
•chLmV 1 v^-* 1 ^ 1 f !a "-lj *^j x* U^jI l -** L Atj JsL-jJl £*>«jj ^jIjj^I 
Lij SS'jiiJl s»fl cjUjLw JjSjjji - (Common Management Information Protocol) CMIP 
►LUJ !j<>-tj oUUI jj^j ^.1^ ^ cjUjUJI JUj^j JsL.^1 jj^sJ OSI jl>J| & i&Li>* 
ISO ,—Vl l^iLptj JLJI .JU jjjk, ISO iJjjJI ^.LaJl ,i.LL^Ij*Jl vji^. o-U as] .jijUJI 

.9596 
J/ijJl J 1 -^ 1 %> «-*>" Internet «^B L.U mU,.lj. (TCP/IP Jt> CMIP) CMOT 

.TCP/IP JjSjSjJL UiUI oilSLiJi ijb)f CMIP 
JjISOI ^j&o . olSLill J^v»ji J»Uj1 ,y g_p jj»*JI .. i» aJl Jil^JI _ coaxial cable jl coax 
(j-Uull jl jjLivJl ,y ._»!)Uj j 1 ] ,_/SLxuitAj JjUu J»Uc» ^-UJ ,ji*-la Jv>>« ^1* j j»«JI o»«iJI 

0* "3" c^l ^L* 1 *-' 1 V>^' ^jL-Vl &y~i jW>- SjAr 1 Jl'^/A^ - (coder/decoder) codec 
( ^- y idl JUxu-L (JyLiJI Jl>~) JJUs. o^^ Jl Ui^ 1 ' ^IjtiVlj c(jii-JI) ^*ij]| oLJ! 

.(PCM) jitJl ^^1 
iJUi^l t^ijjj . <u»aj cJ_pl ,y SJb-lj »U ys- ilLij JLij| i)lia»-j iljU^ «Uaj _ collision 
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. oUUI f^u-L jUi)/l J iJb-JI tf»-JI J^S Uj^ VI i5>Sll olSLill ,J 

. iUUJI i.Jbt J* J*« <<_i"l«JI *^^) JL-jI ^^ **rt-£ll &-UJI _ common carrier 

o^UaiN a - .^- ^^11 Jjl* vj- 1 ^ t^U-ftl* (^»-sll jl«- - communications controller 

.IBM SNA isLil c^uVl JjlJH IIUj J— j, oUUI 

. il^uT Jj^ji s-Jb-j _ wiring hub ^-lj j-fydt *Jt»j _ concentrator 

cijJI .y sbsll ^ JL^.1 jtst jl osJ"*** Jj 1 ^" ^-^ U" 1 i/" * 1UJI ur 1 ^ 1 - contention 



'o^j-i j' c^i ^ ^ y*J tty^-JI JL-j}U J*-i-4 «-»j»- p^** 11 '-»>>- - control character 

. isiiii ou-i jl *~uj! j jjjJi Ltkj>*£ <*»y- vup! i_-~, 4^jj 

JaMju Jj*JI Windows JjMjj _ (character-oriented Windows interface) COW interface 

.OS/2 JJJidl f UiJ oU.-1.t1 SAA f Uidl £. jil^ 

i^Jl tfaJb." *U ^Uav" Ojj^I J-* jij* «iAi« _ (customer permises equipment) CPE 

oiU~i.j i-w-Ij^JIj iJ:lj+ll Jl j^t) SJljJiiil oVU»;Ml fc*J J Computer Inquiry II 

. SSLiJI J »j£«i-*JI Sf»- ,y sj^-j^JI jWI ,y lAji^j i-iJlfll 

.SJlill ^ iJjs- cps 

t$l Slj^UJLI ^JiltjJI iJUU l^"j*JI S^JUJI u»-j _ (Central Processing Unit) CPU 

. ^-_pJI JUpV ijj^aJI 1 j f ISjbU j->JIj t*^ 1 cll * p ^ '^ f-rt ^ ■J-"^ 1 

. UL-jJI ob ^ i'^.t. 4jjop UJ i^jjoJI j*i»Jl jJ.tf _ (cyclic redundancy check) CRC 

4k»Mj| Jltuj .*J1—_^I £« Jijj •> JLji r^V ^"^^ !Jlp (>• s >*»-lj *L-j*Jl *k>«Jl J*jCLJij 
^ OiUVl *i lOLi^l JjUai jj lijj . sOjJI ,_,-£ J* Jv»o dl v^iJ *lal«*JI ,_,-* iUk-Jl 

.Jl-fll ^itL* 

J* ^ ^JL. jj* jM\ IJ^J., iii>t Jl 5W ,y oljLiVI ^a,-! ^ ji^l _ crosstalk 

. jJo JS^j oIjIjJI JjjJUi utijiJl ,>• jA^i\ Sil* Cr 5 ^ 1 <y oA> ■ oU W ' ^^Ull 

.jjJLiJl LiLi iwyisCJI luiVl i_>jJl _ (cathode ray tube) CRT 

JJa*^ iUUJI i»-j*iJ ^UmJI ajLaxJI Jj^>^)I - (carrier sense multiple access) CSMA 

.CSMA/CD r LkJl bj lu />. i f alvadl oLi^l 

■^ijii\ oU-jljd ^j jLJI J oljjJdU ^-L^ ^L^ J^lJb" jLJl ttl*. _ current loop 

. i*jjjll ijjLSDI yVI olJLw «^ J*Jii_j 

. JLJI <Jj=Jl .Jk^ jik^ ^JJI ^i^JI JJ j-i. ^JJI i-SLUI J* >.jJI yijJI - cursor 

. UJLj ol jUI Jl JUijll oUiJl J>o jl^ D/A J>»« _ D/A converter 
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Digital iSji «d« «. - .~i (jA^oA^i JjSjijy, otiLJI ^\ J^^l JjSjijjt _ Data Access Protocol 

. Equipment Corp. 
Ifsrjii "fate WjZ* {fuses i_jj-iUJI UaJjj ^dl oU^UJI j* i.jj oULJI \a>-j _ datagram 

oULJl oljb 0_j>i jjJj SNA pUiJI ^ oVUtfl 1»J. oULJI iL^ *SC«JI _ data-link control 



^j SJL.UI oM^jijjJl ^j; .OSI jl>JI ^ JjUI JiiJl oUUI iUj Sit _ data-link layer 
oULJl Jjvj L)L-siJ i»l:...» II Ui^mJI £» J«j«jj *S~JI jlf>- ^ ^-jUJI oULJl jiJG UJJl «ju» 

. i«JL» 
i^ji_j^ cjL.^L« JU oULJl ^ XJbS ^p- SjLp X.25 »UiJl ^ ^ oULj i.jj _ data packet 
^Ujj . (PVC) iub l»*j Sjb jjp jt X.25 f ItiU (SVC) Ji^U iUl* i^j !> ^ .L^r>fl 
I^^JI ^j tpJJ.:..,Jl oliLj jy bL 1024 ^[ J-^au jl» L. X.25 »UUI ^LL, ^j ^j^J it 

.(X.25 fUiU i-^Lr*)" ^^D Wlj 128 y> kjJS ^sMl 
is^JS 4,L,.-...v t^JLIl ^Vl (2 . oULJl ^. cu^*^* jl t^UL. (1 oULi oU^*^ _ data set 

. (Oj^JI Jl '.jLi^U 6L-Sfl »_JpI ,y tisi^l 

:RS-232C otsL^^I iJ^L-1 J-^ji ^ iUc^Jl L^LiJl ^UJIj Lr ^2jl S*^^ ^I DB-25 

^ <yj£« cfft Jl j-1j oULJl <juVU>jI olJbu _ (data communications equipment) DCE 
. CCITT X.25 i--L5ll oUM^Jl jJrf j& X.25 iSLdl oU_^, 

pSCJl oljUJ J*»J 31. »-..... 11 ISDN r UiJI J^U- ^ «oUUI» sW D iball _ D-diannel 
JjijcJI JjMjj ^ D sliill J**J_> - •jmUI-JI »j_j Jj>*^j J*l*JI J*~J1 ^ i>y,$\ 'j>^> ^^.j 
jtP J*-a (PRI) ^jVl Jjl*JI Jrf.Ui ^i U (Ulill ^ ciojJLS- 16 Spj- Ji^ (BRI) ^-UVl 

. SJlill ^ tijjJLS" 64 i*j-j 

oULJl JUail JiL-j JjS'^ij^ - (Digital Data Communications Message Protocol) DDCMP 

JjL.^1 JUj^ J. «.->...< Digital Equipment Corp. «j-S ^ JvjJ! UJJ ^.L; J^jj; Ss-V 

oVU»:!AJ uJil^JI flliJ aIs*JI JUjci-VI ^LJI juJI _riUill - (direct distance dialing) DDD 



Digital Equipment Corp. igjJSi culSLlJI J-^jj oUi» y *LJL.j JUdil J_j^ jjj^; - DECnet 

. 4*HjVl ty oulj *#y*»u> p*j Ethernet »lkJI «^. DUilji 

,y (p^ Uut 6jSC ot l jSU i j t i.LiJl ^ cJ> <J»ijS jp SjUp Sal* y ^jll ^tsJI - delay 
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l^iiwuJl oiL.JL.JJI *Jv (equalizers) c^VaUiJl ^js iy&A Ak*j .LjVJ-iJj iJLJLII iJUJl 

iJu* l _ r SCp ^1 t i-, >■ *L.U- *»-^ ,y oLLJI ibjS-l SJL* ^-*-^Jl Sll Jl - demodulation 

. (modulation) ,^-^Jl 

._jjL» f 1& j-p L. *f>-j £. JU»;VI i_JLW x* lis oMUaJl Sjb ^jLJI uJjIjJI Ja>- _ dial-up line 

on/) (JmJI/J^JI **> oljLi>l JUjI Jl f Ul JUo-l J cLk-JI U* ^ ^j - digital 
t^iJI oLJuJJI ,>. !^ *p>*^. cs V-M O J H> < o;) J^ u* ^Ij^>I <-^Sj -off) 

.LJUUj 

*-i; dJjJl J jpill jT^y J* *~£i JM**'**} J-***- V-A-' .W 531 ^^ - d" 811 duplexing 
cJ^ll ^-i J ^UUI .-^j JlWbU J*>^ V-A"*' (j^^ "^T/" 1 -* J J,J *1 - *i sk mirroring 

*Ll£u i.jj g3j*Jl ^«^JI J— Jl (*** (UiJ - (Distributed Office Supported System) DISOSS 

i_^»lj»JI S*Ji!Sl 4.. »..•!■■ IBM iSjji y cA \\" , « t 1 1 j~e*£ P^LriJ Jj-r^V ^ijr" £"'jJ i>* 

• VW 

jj>-lJl jt Jtjydl •jp .j-iJl gij jJ . iL^JI ;jU)ll Jlp t_,ki _,-« ^t »j-idl _ distortion 

^.LL^Ij* f5j*J' jUfcM t^J £J*>JI ,/j**" J»WI _ (Distributed Queue Dual Bus) DQDB 

, (MAN) i^UJl iJtLuJI olSLiJJ ^_^i. IEEE 802.6 i^JJ v-LJ 

^ ^j-^ .,...^7 Spjj*Jl Ua&i ^j-~JI «-j*visll - (Distributed Systems Architecture) DSA 

. ISO XjS, ^jjS jA\ (OSI) i^iiuJI Ju&bU ^iJl Jr^j^ 1 J'jJ' f J* 1 ^ Honeywell isy 
Jjj»«i 1JL.LJ1 LulSLiJI oVjSjJjjJ X.21 fUiJlj pjJI Jjj>J v- 11 ^ X.25 fUiJI ^Jb y,j 

. iSLiJl Jj^Ijc ijliu JU* jbJIj LAN JSLiJI oL>«lj; »LJl ^ J^lJ^; g-»^ J*—* - driver 
^1 >j^:,.,JI i^\ £**■ Jl jrk oliLJI (-jSjjIIm cjIJjw _ (data terminal equipment) DTE 
X.25j LAP/LABj CCITTX.25 V 1 ^ 1 oLi^ljJI JLw.i-L X.25 «C,Ji JJ J_^JI ^.L.,,7 

.PAP 
cJjl J JLJt-Nlj JL.j)ll JLc SjjJiJI _^ iJUojVI oljlJJ L-JL, (1 gja>JI JL.j)ll _ duplex 
V) f j2j "di *>rjsy> i-isaJl oljljJl Ut . full duplex _,! »UI £>>>JI Jt-j)ll Lsil t^-ij * *-*" 
LUw. 5jJj*JI tJja-SlI j^^p ^j jljiJl _^j nJujUxJU 4^-jJIj (2 . Jaii JLA^/ill jl JLijVL 

.(echoed) sbUaJI "-i^Vlj 
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aIj*S| JaU i^j*i\ J>~iJI - (Extended Binary Coded Decimal Interchange Code) EBCDIC 

\js- L. IBM aS^ vs-Ij^ £-*>• ^i J*«s~JI oUUJ .jiLilS/l Jak±*J! LlU S^LuJI iyUlt 
^Ij iU-Vlj jli^»S/l ,y al>Jl LJLllI oUl J-.5L- u.-S'j; iJL>*. y»j ii-^JJI i r --l J >J! 

^ u^^<i) JLjJI i-»jUl (>• i-ij9-Vl sbUw l^i j^j JL.jJ *4jj1i ^jJLyall JL-j)fl _ echoplex 

oljU^I JUjI liiljlj ,_^ tjJUaJI jjib <!!_$ J«i-4 j^ ^JUaJI lijls" _ echo suppressor 
i oULJU f b)l py*>JI JUj^fl *JU>- ^ c-jISOI I i* J_,*ii JlLJ u^sy . SiL~Jl ;ju*JI Vj-^" 

. LSliU C-jISU| i_iJji jOj^JI ^ *jls»-^fl CjUju f j^Sjj 

,_«u-l_pj| K yL#A V^r - (European Computer Manufacturers Association) ECMA 
l^LS L.j jjJljiJIj ^LJUl JiL: ,-ijjrfayi oULJl JaL; _ (electronic data interchange) EDI 
^ ^w^r J— >« iJxr^O" oUli^JI ;l**j»- _ (Electronic Industries Association) EIA 

. JUajVI olJbwj liiULJI 4>JU« liilJbu. /jjj JjMjsU i--LJ 

,y i*^. oj> ^sll IEEE oLJjjsSU^Ij A^l ^ju*. J^*J taibll ferfJI 802.X 

;.^Ult L^J jjJaJlj iJLi_ > 4SJI L>._^jJallj O^lSCll JbJUJ olkki.^ i_i*al iu-iLill oLi^l^JI 
iiUl ILkll 802.X V" 1 ^ 1 ^LL^Ij«JI ^>W '>•! t>"~! • ^l^~JI ol^siJ Jjv^JI Jaki^.j 
j> IEEE 802.3 «~-LiJl ^Ll^lj-Jlj . LAN olSLil! Sy-JI ^-.UixJI ^ cyUUI iL^j WJ»j 
*lkU LjZ JJl— /.IkJ oljLi)/l JL.jjj l=j^IS3I OjJUj Ua*- tJvsu 802 i^U v>> «V ^ 
J5Lij lJlaSj ,jj^\ \*} 4u* ^p Sj^Ui IEEE 802.5 oLi^lj^Jl u! .^^-^1 Ethernet 

.IBM iSjti Token-Ring ^jjJ\ f-wJl JIU- 

^Li^ljJU a^^JI cjjtiJI ,.i /■■' ! - (Extended Industry Standard Architecture) EISA 

,y i»i^ *pj*^ ***>« lS- 1 " ' EISA i#Js^' ^s*^ 1 J 1 ^ - IBM 0* MCA ^A^ 1 V**^ 

( _ r SC* Js- i IBM AT .-.^-UJJ ^^Jl JibJl £• * Compaq ;*Li •_~-(>>-il **li^» ^Kyi 

.MCA ^j-^JI ,..., ^1 1 

^ ^UJI ,UL. ^» lijltll ^yJI o-jjj Kj»- J*tJ «i> ^J-^mJI i-JI - elevator seeking 

^j^l , ; ,,^i ^.jLuJI !jb> ^Jl ,^^31 _ (Enterprise Management Architecture) EMA 

.ISO UiiUJ CMIP 6jSyjJ\ £• ^Ij^Jl Digital Equipment Corp. tf^ ^UJI 

. L. £-.1^ jt UJtj jl ^ U« J*p slS"U- sUUi» _ emulation 
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. ijUs* JJUi cjLJbJUl ^*- jj*: 0-po SjIjJI ^i ibjljdl J^«»«j J*JI *Wm - equalization 

iSlI i^jjl. Xerox &j£ J^SlI ^ tfj> *SLi hj%1£ jwuij J^j JAjJjji -W*i- Ethernet 
. 3Comj Digital Equipment Corp. j^ssyJl Jj ,>• t^-L-t JsLij lij-j 

jj^ (2 .Macintosh lj^UJJ Apple «S>i ,>. Ethernet fUUI ^l*. (1 Ether Talk 

. Ethernet cjbl+w JUitsU ^j^sUI *JUjcu~. ^Ul oU^I^JI 

jij ^j ►^aJI ^ goUJ jij J*~ fl& ili-l^j oUi*J j^^» JL.jJ ^UJI _ fasimile (fax) 

Oljtil J<nT-,T SJjJbJI Sj^Vl ,j£!j iSJJUj" oljUJ l^JLjll Uiftl C-Uj^.1 JLiJ .Sum «_»j»-t 

. JLjI^I *Ls>j <j .^Slc j\ ^iU g-lkal Jko _ fault 

S^JiuJl Uaji>j olsLsJI Sjb^ i~*lA\ jj.-wiJI oliUI ^Jb-J JlkoSlI JjlaJ _ fault management 
.I^j^aTj LfJjP, JSLsJl JlUl oLi^V Jlk*S/l JjliJ JwcJ, .ISO 

. iijudlj j-Uiu-Vl j-p J-^ljiJI Jji-idl o—^" ^> J 11 **^ c!*-JI _ fault tolerance 
. iSjJ*i\ SJIjjlUI o^/Uu^l fc>J (Federal Communications Commision) FCC 

oU^ly Vj^ 11 «-»W^ 1*jj*JI <^WI J**x _ (Fiber Distributed Data Interface) FDDI 

Li.|Jb-j FDDI J^lJdl Jwc-y . XJliJ! ^ c^li^ 100 1*j~j. iL.UI LJj^iJI UJUl .ulsLiJU 

.l^j *SC»Jlj iSLiJl Juilj*J ij&r^S J**U L-<Ljt UJ.^* olJb-jJl »JU jf^Ij libL-t J^jj 

lj^-UJIj ol*«rwJL |^»dl 5^f! oU*^. /j-j jjj yj-U (front-end processor) FEP 

o^tf J-* iL-j^Jl ij^l oUaJI J ..:..• oULJl JUj^ Ujjt Sjij-rfJl i_»UVl - fiber optics 

• VrW-j 

JJb-j j^dl Jja- l^jt ^* ^ilj*Jl Jl jLijj . iJL/jJl jlty ^*v» .jju £^ J2>- _ field 

. SSLiJl ^ «jj^-j*JI c^Ui>b*JLI UuL>- £U< ilLij Jf ^ okJJj . jtJj i*iiiJI 

. JASJI _ locking «-l j cjiUI Jii _ file lock 

l/ .jl^.t.,. b I Kjiijj ivaU- JsVj ,>^ cjUUL i*iihd| oUiLJI ^ £j cAAt »3Lk _ file server 

. »jbj. _ server £>-lj . LAN iSLtJl 

IJL^J j^ .fr^Mr ^ JUdjVi <^LJU^ *Jad J«i-j t<J1wu JijJL *Si«i]| _ folw control 
,y iJbf :jl<u Sjp ji«< ak> ^ UUw« UJj Ji»j uJjU Ji>- ,^>- jUJI JiLsJt _ foreign exchange 

iijiy^y cibSLj ,,U«. j»iClj fcjJUjI !_f-\yj> ^ S~£* i!)^ IJJj ■ <-«llfU SJL«i)! JjjstfjJl ^LjjJ iiii 
. ijJUJI ,_^ i_illfll jfjAJ Jj-*'^ t/TJ^JI JiLfllJ Ja»- ^^l* 1 J^siiffJI JJLSUj c lfi>-b 

01S3L.) S»- j3j» k_i^j ui)|_>U jj*j *J ^j^j ^L-^ Vj-Jijj lltsL-SlI 3-pIjj ijla - four-wire circuit 
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tS^Vl ^IsLill ^i ihULj aajj ^J[ Lju] j^Sjj . Token-Ring JSC-i ^ tnUL. i>jj jU»J _ frame 

.SNA jtX.25.Ji. 

JlkJI i»^\ji\ **J»j\ll u ,om yi J , <r > J> {Sjj> Sjmjj SUj ji PijA _ frequency-agile modem 

.iikiwJI i*i^J| olilkJI ola liilWJL JUaliU (^LJuJLII) cjIm^iJI i-ljl *jk-j 

obijj ,j-j ^ji ^ JJl jLjjjJI j* i ^i-ljJl ot)LlS3l ijiri <J M^ill Jj»« _ frequency converter 

.JL£l,VI olw^-j JL-j>l 
Sjli ^ oljLi| :j* j5t*jJ <_jjJL.t «ydl *-— lu JL.j)ll iipUu _ frequency-division multiplexing 

^H^'Jl p-^ ijj^k*"* ui^y J »« " •>' JLjjI *iy* J^jsll *»-IJli j-*-^! - frequency-shift keying 

Jj^jjj^j 1<JI J>*»jJlj oUUI J2J SjUJ _ (File Transfer Access and Management) FTAM 

. £jJi iil^. s*U ^ S>^J| oLiLJl Jl Jj-^jJl J* s_,jLaJi yji OSI jl>ll 
(_jj^lfl- ^ , L:-j i-LS' i_isaj JjS'jjjjj oliLJl Jil lijfjjjjt _ (File Transfer Protocol) FTP 

cJ-^JI <LLl»j oL^Iji t)_jSij - oLiUJI SjbJ ,_ji o3jJb«w< i_itlbj •J^j.) v_wjIj>JI jV (Ci JsNa 

.TETP ^Ij . v^«^l v*- 1 ^ TCP/IP r jj ^ Uj*. sal* FTP JjSjSj^Ai 

^ JUaiVl iU»j J-* ^I^jMI ^i ijL-jVI ^1*- oVUuVI Sjjtf *Ij gjiy Jl—jJ _ full duplex 

. i~Jl trJjJl 
jj-jj ^ J*iu SNA flkJI ^i JUajl iii. ijjSilbjJ) ijUyi iULk - functional-management layer 

oLijiw j.i,./i.< ^j iJL^. JLiLLi iSLi ^t Jj^jlU iSJii* HakS J^ju jLjj>- ujIj-* _ gateway 

ijS^j .OSI jl>ll ^ijSyjJ *3jJi\ *-jSi-JI Si-J (Government OSI Profile) GOSIP 

. «,j£>Jl jilj- yi J...«-....t„ ^dl olSLiJI pl^tJ ij^iJl Jb-1 !iU GOSIP £. jiljdl 

. ULjj^S" sjij.Uwi t^^ y«: (jiujb _ ground 
JUfc-^l jl JL.j)/l cj11»«*JI g-jk^J ii-»- s^jjIo. JUjI (1 gjj>. (-i-^J JL-jI _ half duplex 
*JL.j1 oLU ^jiu uJl^kJl Uui pi ^1 UUJI y> t^ijlkJI ^i (2 .L. ,^-1)11 ^-Jj t J«i 
SliUw £ji ^Ul cjL.Jj*JI ^^ju ^i J-SLidl jL>- (3 . J-« J> & iS^I ^-Jj i^.UJI 

. oULJI jias; (^>JL1 S~« tij^t jl 1^*0- cjI>-J JaU cJ^UsJI _ handshaking 
cjLL^Ij.. oUUI 31v>^ ^ji-JI ^lUI *^»JI - (High-level Data Link Control) HDLC 

.j^jJI WJJ ^ J^'jy y»-> -ISO UiiJ! U>"j> *l-Li v-W* 
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. sjWI ^ c-j 9600 J\ 2400 ja cjU^-JL J*«j *sja IpjJI ^U ^* _ high-speed modem 
3JLJa:H g-ljJI J^-lJtf - (High-Level Language Application Program Interface) HLLAPI 

. VU>" IBM Vs-lp" l> ^ULjWlj 3270 ^IkJI ^ U=L 

j^j *J ^ vijlill ,j^j5JI yi k^luwJI J3CJI j^JLai LS^Uo ^i Novell *Sj£ ja ^ y HotFix 

. (jijdl ^LJ sa»-j ^j) ajlill ^ oljjjJI jo* 3; j» _ (Hertz) Hz 

otS^iJI j-. J-^^ilJ *&»«JI JiUj JjS'jJjji - (Internet Control Message Protocol) ICMP 

j^Si^Jlj SSLiJI UJ, !»/ iU-^-Jl cJslfc^l ja **j*** ajjl ^1 TCP/IP JjS-jIjjJI u^ 

ij^LJl oKjJI ^ JLSbj^SCJlj iaUl ot>U»jsU JL-UH ^Li^l^Jt y. i^S iliU IEEE 802 

. IEEE oL; jj^Vb * l trf s ^l tr" 4 ^ a +" ^Jjl* iJ»«*]l 
& IEEE j^*JI ,>. JJJI iUjI JJ J^^JL ^iC^Jl tsj?....] Sj^Li oli^l^, IEEE 802.1D 
802.3 oli*olj-Jl Jij SUUJI olSLiJl ^ ^ ^\ LAN cjlSLiD ,^1 J-^jJl >Li J^t 

. IEEE 04«JJ 802.5j 802.4., 

«j a1.j^>o II oliLJI *lvij iLt oLwIjj *v»U- IEEE jl^uJJ L-*L» olivlj* IEEE 802.2 

. IEEE JL^^JU 802.5j 802.4 j ,802.3 oLL^Ij+Jl jij 3JL.UI olSLiJl 

j-ttj AT&T ^ StarLAN ^.jlsII gui\ £. jilkj IEEE jl+^JU oU^Ij- IEEE 802.3 IBaseS 

* ■■■ at i$j«<ai 4jL-*j i^^Lil jlko JL«j| i_j^JL»1j tiJlsJI ,Ji Cjl.w 1 i^j— ; (Jl—jl JjUx ,J| 

.ji. 500 ,>. JjKII 
fUidl o%£ jl.j*; JJr^. £. »JU IEEE ji4«Jl oLS^.1^. jilks IEEE 802.3 10Base2 
Jlkj JL-jJ i-jjl— tj tiJtJl ^ c-jUuv< 10 **j*-> JL-jJ Jjjw Jl j;Jij ,j»j .i^i^i Ethernet 

. Ljji; ji« 200 ^ JjISCII |»^Jj (.Sj-rfii iiL-*j t ,_f L>t 
plkll iljJi^. JbUt J^jJ JxUi^. ^oJ IEEE jl^mJU v-Li oLL^Ijx IEEE 802.3 lOBaseT 
j»UiJl IJL* t-iki . ^L-t liLLij JL.jJ '-jj^'^ <JU-*s~.Ij \&b\ ,ji o^li^« 10 **j~. 1 J*j« Ethernet 

Ethernet f lkJI o^tf ^ UjJ .!» IEEE ji^aJI oLL^I^. ujUi IEEE 802.3 10Broad36 
t^Lil jlk^ JUj| tJjL-lj iSJliJI ^ colij 10 ipj*-; JL-jJ Jjl>u ^ ^j^kJl oLiL»*jU 

. jla 3,600 ^* JjKII **Jd lSjvJ iil— «j 
10 Spjw JUjJ JJ*^. J«i«j LAN *sLi .1* IEEE j^JI oLiv»l^. ci^j IEEE 802.4 
jiUl L>-jJjJ>j tolj-itJI jj^^ J,* JiJI JL*j Jl J^-ajlL j^Jj liJ^ 1 y* ^^r* 
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Li&j t ARCnet flkJl ^ [&, JaJL^i L, \jiS . (GM) jjjj* Jl>»- SSjM l^j> ,^1 (MAP) 
16 jt 4 ipj-j JL-jI 1A« Jv^cuj LAN <£-S .JU IEEE J**JI olivlj- lJ^j EEEE 802.5 

<Jbs- L>-_jJjJ»j iCjIj-iUll jJ^aSj J-»J"i J*Jl -W-'.J ^J Jj*e_jJL /*Sv»«jTj tiJliJl ,_,! OjUj 

. IBM Kj^J Token-Ring SJiit ,^i J*j&J ^j . L>^ 

IEEE Ji^uJI ,y (MAN) i^UJI -Li^LJI vi.lsLUJ JL-UII ^Liv»lj*JI ^^" IEEE 802.6 
<Syi, JUt _ ^%ISCJ| y. c^ij\j^ oi*l^l DQDB L^-jJ^WI J*iij . DQDB j ^^^w U oJU 

*Pj»Jl JjJb- ,_^ cJl— uj| iTjVJjm JUk " ..iLi (!alp LAN ISLiJl , "I -tij^) «Jip JS cjUajjj _ Sale 

. IJlill ^ OjU-. 100 
CU^Jlj (capacitance) LtJj*Jl ^j u>j JjKU 4-sIjj^ i^U iijUJI _ impedance 

. (ohm) »jVL (j-LBj i (resistance) i._>UJ!j (inductance) 

JJ .^^kAll .-.^UJI ^ olALJl JiJ kU J«xJ ^Iji)!! V> -UJJ jvjjW ibl INDSFILE 

. *ma AtAiSj i i ; .|rt<ll i_jj*«l>«JI lJj>j SNA l£-S ^ A»J5lai« SJ»-j ^j i^yljj^/l i_jj~A»«JI 

.oljijtJl ^ «J»i ^j »ale i^jSi i L ^ s JI J-vjslJ iLi J^s-Iju _ interface 

i ,y *SLi) NSFnet j MILnet j ARPAnet J»i; oLI^Jlj ^ISLill ,y a*j*>~. Internet 

.TCP/IP .i.VjS'jjjjJl Internet XsLill J^-J .(NSF tJ»jJI f >Jl 

ax* J.JU.-JI »Ui; ^J *£»JI U*L- jlil; ti>. ^.U^Jl J*p jJlo ^ SjLl| i^Wlii _ interrupt 

. ijJUJi ^ U--VI ^Vl S^jMl oli oUtUJJ 

. £ >J|/J^jJII/0 

^Llp a-3 ,jill oL>^ljJl i,-t.^i,7 V-LJ ^l*«*lj« Internet JjSjijji - (Internet Protocol) IP 
.JLtlJiJI JiU-^l ^ J>5Jj ttrjUJI JsL-jJl jU ^jjj tiib^JI juull Internet ISLiJl 
JU.VI oVLsdj'Vl JjSyj-rt 'i' ls: r JJ, c»i oULJI »jj JiU _ (Internet Packet Exchange) IPX 
iliiLJl J^JI ^U«-. g^ljj jt/j fiLJI o- ^UUI JiJ J..*-..,,, II j NetWare f ltJI olSLil 
^ ILjou-JI f jjJl JJ ,>• L*L*~j IPX oUL f jj <-U« lij^jj • *SLaJI 4/ "1^ -A^ ^i 
.Token-Ring olSLiJi ^ iL«c»Jl iJliL«JI >Sflj Ethernet f lkJI 

l^ J>-1 ^ g-ljJI Jb-t i-].U. Jl g;a>. Vj -UJJ jUl ^tli. w-lt „ (interrupt request) IRQ 
J^JJI ajuj lUlSiuJI ^Ua»JLJ >Ujj1I KLiJI _ (Integrated Services Digital Network) ISDN 
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jj^aS\ liiUJLs 1 - l y"uj »^Ljj \H_**° ^NUajl CjUj*- | ^ g fclp »* .«« 1 1 f-l3J 43w£ ^ ht*~zi\j . *^*ij 

l^jlsC iJi^ SJjoJI ;L-La)l cfti^JI XJou _ (International Standards Organization) ISO 

. OSI h~&J\ U&l ^1 J^>J! Jl> ji>i c-l» ^-ijb ^ i^jpi 
J^^w- i^j^Vl ^tfUJI lJ^« o! ,>wiil CitiUJl tsa>-| IajJjj- SjUJ SIS^p ijLil _ jam signal 

jjj^.514 jji jJjiij cjIjUJI jj-^fcl J.»j».'».; ^-a^j u^-x-^j -tuj-i jj^ JUoj _ jumper 

4»JU.j jjpl^JI *JjOjtJ i«.L.Vl olj-JI ,_^U- <sf>*ti Jc"-^' fLl« i^JJ sl^Jl kernel 

.Vu oUJUl flkS" ^ji-Jl iJUll O.UJ&JI ^1* ^-J ^j coUtUUJI 

y^> js&u- i_--l <^»U oVLail fUai JJm^JI 3*5l»LJI asLjJI _ (local area network) LAN 

. (Lftiil ,J cjU~« 100 ,J[ 2) it-jJi «JU ^"^ojj J-jcujj cjI j li_ > JLs: ^uij 

4S"j-J »-. OjUdL Microsoft *Sj^> tfjjl» ^jl^m-JI xbc* iiilSL-S J-iis ^ l& LAN Manager 
. I^j *sC»cJlj liilXiJI ijbj oljjii ,y U-lj UUai fltJI IJU pJLi . 3Com 

. Unix JJJidl J»*«j ^UJI LAN Manager f UaJl (LM/X) LAN Manager/X 

^ flkJl II* jilji . IBM Ss^L ^U OS/2 f UfcJI ,y juu olSV J-^* f UiJ LAN Server 

. LAN Manager »U£JI 

^j t^l J>ojiJ tojlji") *4j^-l (^1 i Link access procedure (balanced) j\^s-\ LAP-B 
£. X.25 DTE fllidl JAd J-sJ, Uj~5 oUUI iUj> ^s^dl cM^jijj, jA j*j iSSLsJl 
ijljiJl js» Jjij-yi jl t LAP H ^ U Uul X.25 ^Li^l^Jl aj»j, .X.25 DCE flfcJI 
slui _ j _ *ka ^ f Ul jyajJI JL-jpU vkVjJjJjjj U» LAP-B j LAP j . *L*J\ J[ J^jjJ 
lSj&J t>f ,j£*jj . (frame) I jlty oULJl JL.jI ^IJ :jb-j ,y>Jjj . cjIiJI ^Ul ,^1* ^IjiJIj 

.>f jf iJ*-\j X.25 i.jj ^ JM\ 
J*jc-i DECnet f lkd) JjJjijji li? i»«JI ^UJI jaJI - (local area transport) LAT 

.i_i-^JI i_J_^.UJ(j wiljkJl ^ CjVUaj^U 

Jo>l1\ Udjl ,_y>— j . *J(a J^-ij il)^_j)l If U ^ t — J ajj9o<^ iTjMUajl ojIj ^>-U~^ io>- _ leased line 

. (private line),y>l»JI 
£j%)$ jU-^-L; i5j»o oVUajl «aU y» oLf_j«Jl UJi oVUflJl _ light-wave communications 
IJU jjAj jJj .(LED) ij^l ^lijjIaJl j1 jjj^Ul sj^t .jjji ^JUi ^j^illj ij_^l <-»U^I 
^JIjJI jl ijiVl ^ ^Ij^Jl ^p SjUJI *u-,iJI ►^l iuil J*«i-J ^dl UliVl ,^1 UjI jJk^Jl 

• lSj>-Vl SjjL>mJI 

JU! «JJj UJJI »JU lis, . OSI jl>J SjjjJl j^.Ucll ^ IJ^ 1 -^t J-^j 11 ^ - Mnk l a ye>" 
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. *j>u\ ujji j^ ajb i^jUjIj ouui r jj ^ij j*Vi oujji ,>. ouui 

^1 iuL^-VI SjjjiJIj ii>JLJl sj*>-Vlj oULJlj g-ljJI JJ j.Jix^JI IJU ^ J»« _ local 

. iSLiJl jjp. ( _ r Jj XsoUJI *JJ*z — Jl ill ,y**b S^iL* L^J[ Jj-vjJI «-i> 

. lJjLjJI STj-iJ lsr -Jjl ^SUlj ^LjJI J** .k^. ^ iU.^1 iJUt*Jl a*JI local loop 

ays i^jjjU jjj ijuJi ^ o,^ 230,4 [^^ £lj J2JI ItUjt Jl iV JJ *i> LocalTalk 

. Jj^lsUI »_, ~-l_>»- *-« LjJU>cu-V Apple Computer 
J** : Je W cLil * {HJ 1 -^l ^«i l*-fc* .^jii-Jl cjULJI iU>J a»jt JiaJI _ locking 

jlpI^ SjbJ UiJt j^.1^ it Ujj . Uj CibUl & lltt « Jlkj Jii g-UJJ *JL U, DOS fUiJU 3.0 
JiS ,^-J iJL*]! .JU 6l« (record) J^, ^jf J* olaUl ^ JlkJl la* ^li- (DBMS) oUUl 

. (record locking) Jb*JI 

• V^ 1 J ^ 600 l*U*»t «*>-* J«i f v Ic^Jl j^i^a* »ij^ _ low-speed modem 

^ SjLp yij IBM i^ SNA WLiJI JaLi^. 6.2 i.aWull sop-^I _ (Logical Unit 6.2) LU 6.2 

^ Sj^kuJI O^/UalNl djSyjji, J SaJLswJl J*jJI iJL>- iii. IfiUwi JjJiT J^> Jaju cAjftAjt 

. (APPC) £*U Jl _ j _ ^.UJI 
_ access protocol ^-Ij J2JI J»L.jl Jl Jj^JL ,*£»«sJl _ (media-access control) MAC 

. _ >; _S' i$£y> i— ij-als- Jljil l-jj-jU- _ mainframe 
100) ie^JI iJl* lit* *SL-J i^UJI iOtk«JI aCjjJI _ (metropolitan-area network) MAN 

80 Jl 40 ^j rj\jS 5iL~« ^ idULJIj £*j^\ JL.j1 J* SjiU (j^\ j\ iJlill J «^-j^ 

,j*y>* Jib LAN SSLi « .:./i-JI £uj1 d^yjy, - (Manufacturing Automation Protocol) MAP 
^Vl oJUi^l •iij (GM) jjyy Jl_>i=r SS"j-i J-^> Vl J l|» ; «.^iti o^li u^lj— itll jjj-*i Jaju 

. IEEE 802.3 V-UJI oU^I^JI ,>. ..^ 

.1 ^sbill ^1 ^jUj oj|jLi)/l JUjI J *5U- i.^b _ mark 

/lW* 3^ y*-» 'J^' ■k-'J Jr^> !Jb "J i5^ medium attachment unit jUn^-l (1 MAU 
cj%\S ila \j!Lj\SL*j <usLj_^ iLtfj j*jtJ Ethernet ► ( _ J jlf«JI J AUI iiuJI /<-• •OUoj *i JJi— • 
Multistation Access Unit jUii^l (2 . J»L-jSfl ,y U^ jt ^jJL>«JI iitsL-Vl jl i-s^l uiU^I 

J"jL-! j^y SJls-j Jp IBM ASji <&£ (^JJI -^-.^1 jAj tollawuJI iJijCuJI JjVjJl «Jb-j ^1 

.Token-Ring f lkll 

^j*xJI JiLJI ^Ul ijjSLJI SjAi^U (^Js^ 1 (» .-■■■"■H - (Micro Channel Architecture) MCA 

l^pJI *LA~S i (high-end) *JJ^\ oljl>lt J J^-^JIj IBM tfyJ Micro Channel 
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.IBM ^.PS/2 L^M\ 

^ Vrij*JI '&H\ ■ ttLiJI oljLil J~~J il*-i— Jl il^uSfl Jl o^l£JI Jadl J»U,1 _ media 

.iljj**JI ibuVlj a-Sj^JI JUMlj jj^JI JJb^JI o^U3l ^ jaJl iUjt 

JjlsGl iSJLi*. JiJl £^>- Ifci (>j» *£-i -W-j^l »>s*JI LAN SSLiJI _ media-sharing LAN 

circuit switching xJI *-• II* l>jI* . (MAC) J»U/j/l JJ 6^>y\ (*ii*3 Jak^* JLjc^L 

. packet switching jl 

. 4JUJI J t^ 2,400 j 600 oU^JI jji J~y (A_n fc^-ll i**j* f>s - medium-speed modem 
JUjI _ ^ - W fUiJ J—i-a oljL-JI vri^ V-* 1 - 1 <J sL "^ 1 tk»~" - message switching 

ij^j ^ iSJi* JS x* LjJU^L yUjJI ^^b-.l j^jj ' ■ Vrj 11 Jl j-^vxJI & [ i i i J, ^ ik-^ 

. iUbJI !JU«JI ,^1 j>j J cJ^I U *«J 

Action JiTj-J *Jj> fyky. jst-^ll iljLi i»J»- - (Message Handling Service) MHS 

i^Sfl g-ljJI £• oUUI JaL: J^-l ,y Novell iS^ 5 £• *i>-=! (>Bj Technologies 
lX ^ J JSCi; o JbUI .1* J*«iJj . ^jss-i ^l£~Sj v_--lj»- Jl ^Ljlj^JI ^* oULJl JUjVj 

. gjJl iils^Jl yJjj^VI JjjJI Uirf J»J 

-LSkJI »U-Vl j^. JJi Sjjb^l oUjUJI u*li _ (management information base) MIB 

. ISLiJl Sjlajj XiUidlj iSLiJI J Sijs>-_f*Jl uuLajLuJI Jilj* Ac*^ 

Jl SyjiJl obijdl *~~2; v -a £-1 jJI jUadL; JiLUI o^jLSCII iJiut j* %j midsplit 

. AAjj lYy*** j*i\ II* i— iliTjj . JLii^^U IJb-tjj JLuij^U !JL»-lj i jjjSPj^jf^ 

«=>ljti)n j- r»*-jSi jW^ <o»«-^' &lcn*** JWr) f*j» - (modulator/demodulator) modem 
jUI vi-ljLiJ ^ 3*>-jilLi fob foyJl f jL, . oljLi)fl JL>j> 45^1 JSLyll .yuu, V'-tj*^' 
J-Usij .tJJl^l J»>* jj> SL-j*JI SJJUjJI »uljLi)l1j tiljixJI jl sj^-UJI ,y j«ju-JI 

, Uj*aJl CjL>-j*JIj 4jjjJ_PI CjUjjSJI u tSjS^jll oUij*JI 

J* J«dj 'Oj* 3 ^* c^ cW i' • " rt * ^5^*t Jr^j 1 jU^t f*j*J' i-iaU> _ modem eliminator 
UnS/l J i».„.,.i JjIS - aj»^4 ^ jlf>JI II* . jtuSlI olt. SO*- J!\ J^oj %L~a ^s- olJU*JI J^jj 

. i^ljJiUI 

My ^. - „At ,^5U-Jl ,yj .L^i liiUjLm Jt«j ,_^3 oljLi)JI j-Jo iJL* j yx . a modulation 

. ijjj jl JlJUl SjLil jLsl (phase) Uj^t jt lf^u« jt !jU)JI 

^jJcj lliL.j1«JI ^ LftjJ. jl ^U—t ;jlp liLijJ JjJUiJI *.U^^II oU~J _ multiple name spaces 

i_-»*1j»JlS tf'jill *ili« v_~j<lja- i*lajjl lf ' . «« , I j LliLiLvJI ►U*«l jj-«u ^ i\ II* p^jj . i-ii*Jl 

. ( _jJ_j£5l*-II i_^ji|_j>-j 4j.^i->»,.t.H 

ja-lj ^j-.U- ^-j i^ji^i jSl jl jrijLf>J »Jb-lj JUajl ^v»j i»laJI aJui. ia>- _ multipoint line 
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. (multidrop line) 

^J j^ij *£>j :^i~i ^j i p^iu.VL ^JL< jU-l i|t negative acknowledgement jLa£>M NAK 

. ACK /<j^Ij . 7*^**0 jJ^Cij oULJI ,y« ibS" jl <-ij>- f ^i--il f Jj» 

t _ r iJ ^ a.U.:..*.«JI oL2-idl ^ JLoJ^U J*«i~j v^"^ *^ »■" "ri^Vl - Named Pipes 

^f*j>j~J\ ajjj L*. i JUj«i-Vl Jf*. API J*-lJH <_jjJL,Vl II* J*-1jj . *SLzi\ j^ j\ .-j^UJl 

l y>\JrJ\ £y> CjUJuJI rtiib iliLvJ ii»Ljjj JUjO^Lj «-"IjJI j;J oVLall ^LSJV il^i iijiu 

sju-j ^ SNA * UidJ ;l~JL JSLill ,J ii^^JJ 3Lli sjl>-j _ (network-addressable unit) NAU 

. b ; l;ll Ethernet JjIS" ^ J^t-i ^1*5)1 s^ -UL* j N Jm»j*JI _ N connector 

j~_3 y»j c NetWare f UidJ (ijSj-JI JjSjJjjJl ^1 NetWare Core Protocol jUs^-l (1 NCP 
Network _>L*rf-l (2 .oULJl ,Jj J^jJU NetWare f LkJl l«JL>o^ ^1 oLlkJl oUU 
^Jl« ^ Jiiii IBM tfj-S ,y (j^U- j^Ujj ykj t KLiJL. i^^JI ^t;^ J\ Control Program 
iyt^j v^JaJl p r *l^r" -1*jjJ '-if" » N <-Jf\>*l\ ^ VTAM 5--L2JI cjLL^I_j*J| «-• J*juj ^yL.1 

cjLL^I^. SSLitl j-™- J*-lJJ cjH*>\j* - (Network Driver Interface Specification) NDIS 

,_-. |5.,, .. UjujJj v_Jl>- ,J\j .3Com *Sj£ £• 6jI«JIj Microsoft JS'jJi Aij^t isLJJI j~~J 
OS/ j DOS (Uidl />. SfS NDIS oli^l^JI ^a; lcjV^/jjJIj abJI ,y> *J:*Si-VI >^l£~JI 

. i, i ; .,Ao 11 

,y WJ» «LjJJ ^Uftl £p»JI/J>-aJI fU* - (Network Basic Input/Output system) NetBIOS 

abCkj . ,y>\+ al=« KJtJI J-iJU f U* it.J Sytek _, IBM bSjJ. J^Sfl ^ lffj> oL^I^JI 

»jj| ol^jJl SOP Jjll*j . J5JI Ui. i5>^-. JU^ J**JI oUa>o j^ CJ^UalNl i-lil Uijl ^UaJl IAa 

i^UJl JUI OlJ JUi^l oL.jl>- sUUJ j! l*al» ,;-. J^-lJtdJ NetBIOS f lkJI ,>. 4i^ y^j 

r .„n7ll IJu jua« .IBM iSjS cy. l« ,»5^Jlj olSLill !jb> ^^1 ,^-tfJI NetVIEW 

.OS/2 flkJl Jb ^ SliilJl ^jM^iJI vj-UJI 

.Novell VjJ ^ If. fcLeuJI oU^Jlj olSLUI JJ^J i»k:t ,>. Sj^i- iL-L- NetWare 

. jil^Jlj oUUl KjLi, J4-a ^isl j1 ^yJ^ & J^lj^ J^j: S^-i - network 

^dl jipI^Ij jkuJI ,> ^j»- tsJUl OSI jl>ll ^ cJUl ^jx-JI «L!JI «Lt - network layer 
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LAN i:'K ; .'-H ^ i+4* ^ ,.-„ _' iiJJl .JL* . *SLii\ j^- a2UsJ1 cjULJI aSCL-i*. ^Jtfl _,L~Jl jjb«j 

^ ipjj-JI oULJI iJitf cSi^yjy, jl^T SSLiJI iiliL. ^Uii _ (Network File System) NFS 
ii« cJlS jJ US JSCjsJL tij^y j^\ ^y^ *2»JLJ| Sj^Vlj oULJI JLjC-1 LjJj-UJJ 
. Ljj^t ols>i :ji* -u-juxpIj J ^jjJI '■** y.j^t S™ Microsystems W^i c-li Ail . J wJL 
... is^u-u J-*»^U SL12JI NetWare fl&JI oL.jki- (NetWare Loadable Modules) NLM 
. l*^ UL*»J *JU1 jt UU~J u^-J NetWare 386 fUiJI ^ p-iL. ^ J^J ^)l ^U^-Jlj 
. a*- Ji« i../*t --t i.^j-.lj^ tSj^Vl olSLiJl ^ o U : ,., U? . l l oJu> i.,Hit' jlSj 

ciM^jijjJI ,y 4*>*>~ K^t J>1 «J^"J7i - (Network Management Protocol) NMP 

oUjSUl Wtf ydl •*}&■% f^^h t* ^k* 1 "* 51 J*M *~*«,j AT&T tf^l l«jj> 

.Tl JL»j)/l cjlipUwj olojJI ^HJi ^ Uj liSLilJ lilsi„J| 

JjSjijjJJ jI Jail SS^iJl js» jM-Mi J 23 JjO'Jj! - (Network News Transport Protocol) NNTP 

. asLUI ^ jL^Vl JU oJi^ jj, TCP/IP 

. XSLsJl ^ Jj>>«j *lai^ ji <Lx» j s-Ua - node 
JiJI cMjSyjj^ t^LJ Js^Ijii ^tiiJI otiUI Hvj J^Iju - (Open Data-Link Interface) ODI 

oL>^. *-*^ Ji^b iH^" ^V *-wm IBM SS>5 ^ cjliJa: i^j*^. Office Vision 
.IBM & SAA ^jjJI ( .-...^-ll £• Ojl-ilLj Office Vision J*ju, .tfyJI ^ saj^JI JUw^Jl 

. i_a>.^.« i_j_^iL>- »Uij jl iSLij J*4U t5j^i — online 

tjJJI ^j^l ,.,, /H I ^iiJI WLiJI ijlaj (l& - (Open Network Management System) ONMS 
CMIP tijSjSjjJ\ £• iiiljiJI ol^suil Digital Communications Associates iSjJ, .J*io 

.ISO i.fc.H 

oL.jbij pJJUil i^>j iSL-JI !jli^ cjL5JU" y Hewlett-Packard isys <*.j*« OpenView 
^ Unix fUUI £. jilji ^Ul HP-UX pltJl ^U JU- OpenView ^^cu ^J jutf >r *a 

.AT&T 

jji»^! Novell is>; L^'ljs-I iniauJ) ci'tf>s'j;., J JI V*- (Open Protocol Technology) OPT 

cj\SjJ. ,y aj>!l ibJl ii>Jl .!+; NetWare f UaJI ^juj . cy^jij^Jl ^ -IL.IS" iJ'sU^I 

JpIw jji hiL2i\ c^l^yJl sUjI S»uiuJI c<Lj«IjJI X <y - (Open Software Foundation) OSF 

.L.LJ Unix fUUI J«r JU JwJJ vj-I^JI 
i^fcSU ^J\ JiiljdJ (^^Jl jl>il - (Open systems Interconnection) OSI reference model 
l-Z&j f^iij (ISO) *JjJJI v-UJI oU^I^JI Ua±* ojjjL: J^ oJup &\SLiU jl> i^aiuJI 
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Sa^-jJl oUJJI UajjJ ^1 oUaiJl Js> lfJL*t JUL], JS yUj .ol3J» ^ J| iSLdl 

Microsoft j IBM as>a 4jj> jj^ii r l& OS/2 JjLisJl f Ik _ (Operating System/2) OS/2 
f Uti y> OS/2 f lkll 4 DOS r lkJ| *iU tsuj .Intel tfp ,y i^JI oUJl^Jl ^ Jl^-V 

. />lf*JI iJj«i« J.JLAj 

tIBM tfj^ i^.UJI OS/2 f lkJl y^j OS/2 f lkJU J*^J| l^Jl _ OS/2 Extended Edition 

. otLJl opIjS !jb)fj JUaJiU oUw- y«-JI .JL* j^iS, 

.SNMP J^jij^JI £. jilja ydl ol^ull Proteon SSjJ ,y ^ ( ,..„ n 7 OverVIEW 

cJLix-Jlj *L,j~Jl ^IWJl 1^ Jis, MLlJI jj* IL-j* ^UUI y. its' oUU l*jj _ packet 

o* **_*•**" £• **-k~* "^^ **jj JS" *Jjliw p^5i jtLLilJ i^a dliLJl »jj £*«/• - packet filter 

<>•-«* l«** Jjfj'Jjrf **»UJI j^j*JI *S>- j*b~ KLill jjjuJ pjjJl ^J.\ja ^s . l+^ij jt <*jj\ 
SS>« ^S^dJ ^1 tJSllij Aj-b 'tSJj&W ^ J-* oUUai Jj*, .iSLill ^ j^lj ^ 

J l ~ > _>)'l J^J Jl**s-1 |( -i»lj ^JJ t ^u^ i JL.j| tjjL-l oULJI ^ jj Jjy»<J _ packet switching 

i^iU^I^JIj ibJl ,y jlf>- (iiliLJI pj dKii /^-»*m - (packet assembler/disassembler) PAD 
,^^1* SjJlSJI ^.Jliii-vJL! jijjj i^aiJJI i_ij*«iUJl J*-la liLn f-^jjj tX.25 *UiJl jjij A»ju 
ii.lji.ljb CCITT i^JJ X.29 j X.28 j X.3 oL*»jdl jaw, .X.25 flfcJI iSLJ J\ Jj^jJI 
ijj-UJIj PAD jV-Jl /jrf J^lasJIj t PAD jL#*J)j oljkJI ^ J>-lJtIlj i PAD jl^l 

.X.25 f lMJ . i,.,Ajl 

^ ikLLJI pj Ji>>^J JjS'jJjji oliLJI »jj ,,jji-. ii<l»lj>-l - (packet-level procedure) PAP 
JL-jjAJ Jj^jJjji j* X.25 PAP JjSjijjJIj .X.25 DCE olo*Jlj X.25 DTE oIji*JI 
i^^^UuJl JJJsJl ,_,!*• JjJiJlj tjijdLj »io^Jlj (oliLJl a^Is i_-JjJ »*Jb fUl jrjjj»JI 

.l^i. ^jibdlj ^U«tVl oLiiflj 

/^Ai* siijlji. 6%J ij* ,ylji« JSLIj oUI JL.j1 ^jlj^JI JL-j)ll - ParaDel transmission 
_ serial port ^-Ij . iltiUt 5JUJ (byte parallel transmission) ^jljiJI oliiUt JUj[ <~Jk^ 

^ iijli.) 1 iiU-Ml obU ^Lwt-VI iJuJU jJju- a* JjU j> t ASCn f UiJl ^ JJUJI _ parity 
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^i ^.IjJl JlkJL. (^JUUI jJLKJl J-^jXj f ji jLj»- , t rtl~Jl j-ljJl «-i> - passive head end 
OISC^j .Lu Ui^i f Jiio <Jj'1<U »Uu ^ImJI ,y>>tll *laJt - (private branch exchange) PBX 

. tuUij^JI JUjCu/1 OjA ,>• i_Jj-*L>«Jl "iljLi Jii PBX iJiit ^ JbJLaJi 

. iJjvJl oljLi^l iuS^J i.U ii> oUaJI SyLi ,>*sai - (pulse-code modulation) PCM 
. JLiliJl ,_,> o-jjJLS' 64 j> SJb-ij iui_^ cAj^e>\ SbiJ <_jjl h .«JI oL>-j^JI JUuj 

AT&T iSjX, ^U- f l& J**JI olk-uJ ^jsJI fl^J _ (Premise distribution System) PDS 

;l»^ ^S/ ~~i Ljjji ,^wai Jul! _ juJI Xl^ JM/JI &" jU* - peer-to-peer resource sharing 

. 3-LxaJI JJLJjxII p*ljJI Jc*- 1 Ujlj*i^l u iSLiJl ^j l+iilj* (H*^ 
ii^L-SlI ^ UJJI .Ju <_i)b .OSI jl>JI ^i ^yli-Jl iiJoJl Sja^l **J*1I - physical layer 

jUiM J*-sJj TCP/IP Li^jSjjJlj iuiy ^Iw ^.Ujj (Packet Internet Groper) PING 

. olk-*JI ,^j (Internet) olSLUU JL^Jl oVUul/l sU 

P^jLUI 1>-_jJ) i_j_j-«UJI »_>4^-l ^ JjMjsS 1 J-wu J^i^Jl rUlj (y*~p JUaJl IJUp t-i^jJl — pipe 

iJLJalll ^"I^JI jd.^ V-J^" J4-"i •^* Lf^" F^ji ilttiJ (^H ■ ' • SjS"|JUIj ^yaljiS/l olil j~ij 

<!Lij JL«jJj dUij iSj&A jjla Lr L» JUoiMI «jf>-I <J^j1 /^^ a-S^U *i_>t »lsis-il _ polling 

LiUJl ,j^jj«J oLLJl jl^ ^Jl OSI jljUl ,_^ L-aLJl iiJJl ,_^>yJI X5J» _ presentation layer 

. iail_jX*Jl jjp CjLiLJI olaj.,,:" pjrjSj 
,y V ju L»^-«j ^UIjj ^aijL^JJ yjj ^JJI OS/2 JJutJl ^.liu ,y ^j»JI Presentation Manager 
. Microsoft Windows pUiiJI Ujijj ^1 lIIU *UU- cjUI/JIj . ^j^Jl J^-lJdl 
*srjj\ J^lJdJ ISDN flliJI ,y oLL^I^. ^jVl Ja*Jl J^Iju _ (primary-rate interface) PHI 
Jil^j PBX oL. Ul !«_,; (yd! i»JI IJUI j-iLJI J-^jill i^lw:- ^Jl^t ,y J^ J£ ^Lp 
^« (^J^l J^«*JI iJlbj . jj^jJI l+s*«u ^« *SLiJl ^JLi. iajy ,^11 jt vJjLjU (i_^j*Jl i_-sSUl 
^t (data) liiUL. sUj (iJltJI ^ lIj^LS' 64 Jp^J! j^ J«ju) B *y ^1 (bearer) *LU- sbi 23 
1.544 ^ Li.ljLi)/l J*>J ?JU*-yi iuJlj . (ijWl ^ i^^Ls - 64 ^j-JI jup U.J J**) D g^i 

.Tl f^yJl {ja »LJ JjLu Uj _ ijWl ,J c*ilij« 
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Syji. xsLilLi ti^py js\ j\ s^s-lj i-jli. j*^ ^LU| i vj-"^" ^U^' f*L« - print server 

.JpUJI 
^ iS>JLJl iiulkJl ^ aL-^JI ipUJI ^ j»«5*u lsJUI £-.1^1 XoLkJl ^i*>lj _ print spooler 
<xpL> t5j>*J l^»> .x)^ *»*--* t** '-^ J* J"*- ?kj . iJjiJL. Sj^Vl •!» bgi \aXs- iSLiJI 

.SjpLi JSJiJUJI ijuLW) p.,/1' L-jl* li-"^ 
isy: 4;^ U#Ur i^l^l ^Ujj ^Ij^^l i r sSUl\ ([& _ (Professional Office System) PROFS 
o^jll TjJiS PROFS f UUl J^ .VM/CMS ^1^)11 ^^UJI Uiit ^ J~> IBM 

..^wi 

cJjj sUSJI ^ !jLi)ll Jj».i oij ^ J^»UJI ^jll _^tJI jUrfill jj^-U _ propagation delay 

M.Ip j^aj -cSCJj tiJU^JI JJitluJl olSLiJl ,^i ^ jji jaU j^-tll ll» bjSiij .lfr*5AiJ 

.*>b*Jl jLjVl ^ c/XUtfl ^ L-U 

l$*UJ oI^tlJI ,jL> »-^-ji jjdl oMj^-yij jiaIj2J| *j»«j oUv»lj^ JjZjSjjt _ protocol 

iibi«JI olSyJl ol^ cJlS - liij .*Ai, ^UUI JUj^S 1 t «LlJ| ^ JUpVI JlJu ,y j^d 

. ULiJl ^jSi ^i L^inJl l+vi*^ JUaj^/l L^JlSl»Jj £-r*i i c^ jSJIj^Jl ,_,««; J<m:.,J 

• f J^ 1 Jij*^ *^« lj JI oULJI iSLi ^T packet-switched data network jUa^l PSDN 

jl^ iJ^^. iull. j\ .jljk. ^J SNA 4£jJI ^ jjx iiUl S-b-jJl _ (physical unit) PU 

i^U- JjjL^j yyi I^SOUj .jjll Jjj>*i *L»l* *£js iUUI otiLJI SSLi _ public data network 
. cjULJI i>JU* l5 JLp ( 2 K JL>UJt j b ».,i^»t....«JL1 <L>j»^ rj^^J o^i_^ OjSClj V^'J J^ 

. L**j Sjb _ (virtual circuit) VC £>-lj PVC 
^1 ol.jWll OjJ^j *Ji»i~*JI Jls- J ; f...tl a,...,, a. S>^jj *jJ »5Ul-VI SaJ _ query language 

. IjjlkJI oaiJI j^JLp Jj^j^JJ Ujji _^»sj Lt »liii ,J i_^j ^ i_ilt; *»wV jUiil i_i^> _ queue 
l^iJL. ^ UipLL. ujjJLkJl cjIjj ■■-... ,11 (print queue) <pUsJI Jw ,i jlliil i_iv» y« dili JLp Jli. 

ihs3lj ;#.t^aJl SjS'li i^Li Uiul ui^" ,jtlyi*ll 6j^>^\ ij\l - (random access memory) RAM 

.Ijij-kJI g^ljJI J^-id <l...7.,n II s^lJLlI ^j i (read-write memory) 

(s^ly iji^-. UL^lj) Jj^>^ll ^. Oi^ 1 l >'^'-«.ll t^» !>• »i^i?-ll J^ - record locking 

. J>~JI iiHi ^1 Jj-^jJIj ,j-.Jii«iM-JI Jia-t f Li J^>- L. L_iL. ,jj Cj!5U^JI Jb-I 

oUii J.UdLj fjXij J** ^u»^ J5 ,ji lfL*»J j^j L>— Ijj ojliu Sf>-^) jsi- - redirector 

■ U .Lad ISLiJl j-P I^^jj-jjj di|jLn*Jlj uTjULJI iSjLi*. oUJiu WLdJI iJi-JaJl gjl Jl 
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oLilw" _,;# JLid'i/l tfiLS^t; p-t^H ^f^i Ij»>Mjj -Vsj oljLS^Il *->»-iu jlj*. juu _ repeater 

. J.IS3I ^i J>! 
,^j V tk>- J_^»p- X.25 DTE olJiwJl £lj oULJl ^ *1^ JjiJsJI faUJ iijj _ restart packet 

JjoljJ li , „^ » JLxjj SVC tiilJb-jJl *-»>- Ok^k J-iJLdl Silpj *jj f_^JJ .X.25 iSLill ^ 4»«*»«*dj 

. X.25 DCEj X.25 DTE oIju-JI ^ PVC oIjl^I .^ 
Cr**^ "-**-> • £J a >-" "-^ <■"•-'->)" J^ ^•kjj* r^i tyrl "^ u** 5 ^ •^ - reverse channel 

.>Sll IjJ j*ji ^ 
Ljji^ibll olsL-i iU.n-......ll Ij&JI Jl jj-Ij *l* «Ik^M tjjjil^l MjJl - (radio frequency) RF 

iS-A- jJ Sal* «JB i~A>bxAjji5 cj[ifjji "illSCil AJiti-J ^j . JlkJi iwl^JI olSLiJlj ,JjI£JI 

Uai\ olSLiJ JOjJbJI oV^jjJl os-l !-l«JI ^LiUJI lurf. _ (Remote File Service) RFS 
lj^-.UJ ijjUII <a»JLJl 5j4»-Vlj oUUI jUnirfl Jb-lj <_jj~iUJ ~-j ^1 *Pjj*JI cjULJI 

i^ilf^JI tfJUic-lj J^jjjjJI IJU jjjJai AT&T *Sj£ C~«lj Jilj . iJ*u> Ji\y cJl^ jj US yf-\ 

. Unix V flWl <y ►j^S' t5>Sfl 
J**i--jj • kjj* SS^I ^ *l»»-« JS" j# JsL-jJI *~rji; pjS i£jJl J-^jjJ li^t *2L>- _ ring 
iSLzil ^ iJL.j £*»_>; &»»~« i$S £-»~i ii-JJI oL-iLdL j^^vill lijSjSjy, 4-ilUJl oKjJI , li ^. 

.i^tUJI ,y Ljw UilS m, I 1 :,.....' L.Jip 

£^ i>'-«l V^- 1 ^ <JI lM 1 (H-^b ^ *«j> •«* o* S *4* JI J^l - (Remote Job Entry) RJE 
C-lj JlkJ ,_> J«iJ Jlj3 -Sl U;l VI iUUc 3270 f UfcJl JjJU ^ . ^"UjJI JSLilL IBM 

^-^Lji 8 ^ Jv»j.. j* RJ-11 .Ijji? U«iw. ii-lSi. ^L"U c^!>U,_^J oU RJ-ll/RJ-45 
^ oUUI JL-jV J*«iJ ^p-jLi 8 ja ^y. y. RJ-45j liJj^JI i=/>L*»jdl ,Ji« ^i J*.cJ 

**-ljJl jl iullJlS •Ljj'ill tsaUl jUr Ji jJk^JI II* _^ i«» JUi-l _ (receive only) RO 

. i-lLJl ^ _y*J\ ty>jf- *-iLi jl 
^jkuJ V U^-j ili^. ^Ijj ^ ^js»«J SjSli lui S-ilyJt JjS'lJJl _ (read-only memory) ROM 

. UjsJj jt L^hS- SjUJ (CPU) ijS-jJI ipJUJi !Jb-j 

lt 1 * i^j** " ^ULJ' <>* 1^ j' kb f ^ *^Jj s>iiU JJUj- ^jJI J-^jdJ jU* Afj^ _ router 
.OSI j)>U XSLiJI aj, ^jl*. jl^ LAN i^lsLtJl ^ oUfj-JI (.^21 .i-« ^^^"jji 

. aJJ UtjIpJj Ethernet ^ IkJI i.jj L_iL X.25 f UUI ^^ ^ t '^s* . l^'U^j »W^"^ *>^^\ 

381 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Ujjt i^-«ljJl oljiSlI j* i*j**iA Jbu ^p oWj^.)II ^Uja-I _ (Remote Procedure CaIl)RPC 

«j> ^yij .**jj* oUJrf *L^J J\* ^^kJI ;jipL-J lf**^j ii^ajl cjtfyiJl ^ al>j| 

Jjjjjll g-^-JU fySj («Lai~JI ila^Jlj pjLJl ^t) £*UjJl ,_^>J 5^5-lJl Jjji Lililj iii|jj>S/1 

Vjj^lV 1 ^^1^1 V>*r l*"*J*- oIjl^JU ^| J^jd) Vkrf* V-y oLi^l^, RS-232C 

.UJ...II JiiUJU J~xJ, iCCITT fc»JJ V.24 RS-232C oLL^I^JU Slilw. ^j i(EIA) 

tsLsll oVUrfVI uli;I J^ j,kj (EIA) Vjj^V 1 ^1*1^1 V~r-J V-y >^LU»I^ RS-449 

. Aji-lj;5UI j! U-JLJI JLuljdl _,? 
L--9.1-U _>t Is-i «— ^ *"-"-) i^^-^l ••*»-j jf t-JUJI i.i>j _ (response unit j] request unit) RU 

^ apj*>^ UiiS/l cj Uj i Ut . ! ^j^l ( > ; ,« , ^- . 1 ) _ (Systems Application Architecture) SAA 
. oVUalVl p->ljij 3 j .< L .. hd l «-«IjJ|j ^ ■*>.:.. ,.11 J^lJtf i «.,rt* IBM iSJ-S U~^ oLL^Ij^JI 
. oVUaiV! *\j>?$ l<iwii»J ^l ii^/JJIj oUj.bill J*p -wj^j ^JLi xj>-jii *Sj\i-*a SAA Jiwj 
cjULJI *Lv»j Ujt oUUJI au*^ ^i*ljsll *S«sJI _ (synchronous data link control) SDLC 
oUUI .--JUJ Ju-U <>• fi^ o-lj^ 1 y^ 1 ' JjSjOjJ' o- jSSl JUi Vj L.t y»j SNA flklJ 

.ji»Jlj .yljdl 
(^jljiJ! JUuJI fj> iijliJLi cLj ti oULJI J-"ji r^/J^- 1 ^* ,J~JLj JUi* _ serial port 
JUjI JjS'jjjjj j* RS-232Cj . i-i; cJ^Jl ^ (saU- 8) oh sjlp J— jj ^JJI (port parallel) 

. «jLi LJLJLj oljLij 

i_jj*-U- (^1 (2 . <u^tf i>ij*«j **■** 'j jt^ *^ij4* **^° >JU«*j .H^*-* ^y^- (1 f^« — server 

(.ukL^u j-^tkJi « r J>"'k"" J^ Lf*'.wl Vj**^*" «-»'_»!»* o=i *^»j (^«l J** ^k- - session 

. «abp J-SLjJj i_i|j**JI 7*-*\jji ^s- J*iu LAN *-j\yj> 
M* JLp ^Jl ijytJI J^a ^0 OSI jljJJl yi S—UJI WJJI J**ll UUr Ob - session layer 

.Uvdl Jkll Jlwdl ,y ^Udl ,>* JjJLJJI f lkJI JUa*l J*»j _ (system fault tolerance) SFT 

ijT r jt-j iia*j vj^-O ' Crrs) ^^u 1 -^! cr 5 f ^ Nove11 ^-^ J^-^j • ^-^^ v^" ^ 

.{.UiJI SiUi-."^ *_JL.lS ,y>\/i\ ii*Ui.j i^ljibU 

jb-Sl j^-j APj^Jl oLiUl flkJ JjS'jJjjj (»aUJl JJL-j a^" - (Server Message Block) SMB 
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*SjaSi lUjjt Jiil . ti JL_JLi <JL«j cJlS" ^J L*S" js!-l i_ij^iU- Sj^^-lj oLiU Jlni* -I ■ | J.-JI 

.iSj>-\ >zA£j£ «ju>j IBM i^j-5 «sjj JjS^yjjJI IJL» Microsoft 

ju y ^.Uu i_i^i <JjS> jji J^-JI OijJI JS tijfyjji - (Simple Mail Transfer Protocol) SMTP 

Unix »UiiJ) ..^,A..H oL»^lji olS^J s.i* ^jjj .^ai«i_*JL]j i-i^JJ L.LJ1 -uJ ^jjdOj 

J*i p. t, LJIpj .IBM ,>. PROFS Ji. ti^UJl Uj^j Sjlil £. SMTP Jbjj J,»L^ (kip 

.,^a»«Jj| V>U .UJJ TCP/IP fjjJI ^ v'UJbt iL^jS f a»u-Jl oL^.1^ 

IBM tf^ Uai*. iJiftl SsLjJ ^jjJI 1^.^11 _ (Systems Network Architecture) SNA 
. oliLJl SSjLL«j JUalVl ^» ^SU^ li-j^ i-j^-UJl lfil>»ii* J-vjJ 
IBM iSji d£ysy. SNA f IfcJJ «o^JI oUj»J| „ (SNA Distribution Services) SNADS 
.SNA fifed! *SLi js> <• iiij^Jl oUru— Jlj (Jjj^lNI ju^JI Ajjji ?»-«— i 
a^jc— I~j J1--JI SSLjJI ijl»l d^jijji - (Simple Network Management Protocol) SNMP 
•jj_jki ,^1* cJLvp l^iULJI Ap*» Tvlry jiJ^I *Lul * jfsf' 0?i ^^^IjmJI JLijJj JjL-^JI J^^d 

.TCP/IP cj^jSjJi 

.0 ^UiJl ^1 ^jU oljU[ JL.j1 au glji _ space 

Jy Hi** j-ljVl ,y !ul« *pj**u. ^jjll j^ulsJI JaLJI _ (Sequenced Packet Exchange) SPX 

u* .IPX y. p\ uijib^i ,y I»j» SPX a, j, . jaJi WJJ ^ajfa- j^u- ,Li;)i ipx JjSjijjJi 

.oliUI (ij_^ Oj*-^JI ,»JLdl JJUi ^ 
J**i_j cjULJJ ij*-j J-pj* *«J tf j*^ 1 (Sks-M **l _ (Structured Query Language) SQL 

oLL^I^JI ^ jux« v^L.1 jLisMl SyjJi Vj-A**- - (Spanning Tree Algorithm) STA 

Ujlpj . IfJLjjj >L2JI a*-lj, ilj-^Jl KLiJl ^ Sj&iJI oUUJI UlI^L IEEE 802.1 Jj-Lsll 
jl« i jUJl dJUi jitl liL> . XJUi jiS^fl jL-Jl JUxu-l !>OlJ STA ^ nnljL- :o* j^js 
.KJLII J*p %j1j*s-I yl» JUUj L^ i>.T jL. J-**- p* A-« «Lill J-S^J ULsL- STA 
JlL. Jp CSMA oV/jijjJI J*-^ AT&T W^ «j> olSLill J-vjd r UiJ StarLAN 
.802.3 cjLUoIj^JI £, Lpji L_i f ltJ| |ju JSLi, . JjO^ cJ:U 
sLill o! ^j cij*- »ju J^ avail j^\j?*}\ JL.j)/l ^i J*-xJ oUU oj *oJI c- _ start bit 

• VJ 5 !^ !a5p t* ^"J JI c?*''" ^ * s ^r tJl Jr^.^ *\)* V^ ^sr^jJ' - star topology 
sliill Ot ^j o^ A&\ JLp ^i/jdJ ^Iji^Jl JL-j>i J**uJ cjULj c- uiijdl vij _ stop bit 

..b-lj oj !JlJ JiSlI JU^ f.jj; *.^U ijUj y> cJl II* .:>Li 
• J 11 -^ 1 Jo*" - message switching ^-lj star and forward 
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Zja JUail i^ljL.* Jjjj Unix System V flUdJ 3.2 _>Ijuo)JI £• _$> is** f^^> Streams 

* jWi, J ij&fJj ii<l!Ljaj ijt"y- J CjIS'jJ SJlP illlikj . 5j^>-Vl oU U ,,»,»j (»|jj|) oULwJI ^i «U«jtj 

.Streams ^jSjjjji ^c- ^-UuVI 

. liiUjLwJI Ji t_JLkJ UUjclw • «-$k>** **^ (i>wJ) 2«dJ - strobe 

. wij Sjb _ (virtual circuit) VC «-lj SVC 

*tt»^ a* J-j^ (^IjftUl JL-j)fl ^ jisl jf iLilij?-) ij^s- ^lylt J/- _ sync character 

. jLfc-Vlj JL-jVl ,^2]^ ^i (clock) cJ>JI 1l.I>. J»-T ,>. JL.j)/l 

lJj9-1 JUjJ Jtjo tf> iJ^a-Sfl 1l.I>. «j p-i JUjI ^.UU ^J jj-Ij (y\yu) ^4l^i _ synchronous 

. i_iijj jl »Jj liihj J*jc~j V . aSjj1l» \zJ*$a ijLiJj (j^ljJ 
J».l ,y SJ-iJI c/VLrfVl cj!>I.U- Ujiy JJliJI ^i OjUu* 1.544 t^ JwJ cuVUatl Sjli Tl 
^i c^LS 64 *Pj-j J**T sLl! 24 ,^1 Sal* Tl l*jla*- - B . c^LLJl j\ cj\j^>S\ JL<j1 oUUp 

^kUai .jvai^tJI cjj-iUJU ail* jl ISDN fllidJ ui;U ^Je o-^l^. _ (terminal Adapter) TA 

. (terminals) 
. «jjp liiljLi)/! jj_^ oLp| Oja ^ JjIS^JL; OjU; iU*>j ^jis 3L*oj _ tap 

tf^sJ »UiJ iJ-Jl vi/ilUart/l ^J J^^l Va>J» - (Telecommunications Access Method) TCAM 

.oVUrtL ,^>^d! IBM 
^IS" J-^.jj tT iJ_^»Jl -uA. *K*i ijj^J\ ;ji«iJl cj^jIsQJ J^j^. ,Jt; J^y* - T-connector 

. JSLill J*-Ijj SilLJ ^fiU"! J-**.?" ^*jj r-* dftVJ Ethernet 
tjJJI w-'LijJLl cjU^>Ij>. JUj)ILi »X>«s)l tljfjijji - (Transmission Control Protocol) TCP 
JLijJ \ijSyjj^\ I>1* jt'Hj 'rjj ^j* < U ..l *» » * Jlj *L-"j*Ji cjULJI t-~£y vitij <-?~py ^* J**i 

/JL-j)fL *i^ll JjSjijji - (Transmission Control Protocol/Internet Protocol) TCP/IP 

j& g.ljJl yy v^j . ►Jull ^ Ujj>i (DOD) ijS'^Sl ^liJJI ijljj c-li 0^ ^^-r- 1 ! 
e.|_^t (U^jJ Sjlu^ i3jji» c->^vt Jwi iiUsl»« l-w^I^ l»^jt Sop ,jJ oVjS'jJjjJl «1» j^p^I 

, olSLtll ^* i_--lj»JI (y *ii&~ 

•j* iJp ^^J Uj> ,-i*>JI (.-.....arlL JUoJ^I Vri WpU« - (time-division multiplexing) TDM 

»si tfj . i-ilaJl olii>-Jl ^j jij^l c=-SjJ1 ^jjJ Jj> ^ Li JUaJl !jb J& oljLt)ll 

alL. j-p V« a, J ^ J^jI ^j^ i/*^ 1 lt ,1s -")' 1 o^ - ( time domain reflectometry) TDR 
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fJjA JbJbu iilsai IUaUI i}t^\ ilS^b .ij*i* Sjb j! i-jsi. !jb i)U .jLiS'V J^tf jl 
iU-Sfl <_J*t ^i iiKIl i^ii^Jl Jj^Vl yLJ Ujlo i^lju-s- i^i jjUa V SJj JU1I 

. . Western Union tf^S u»^JI ol/tf^l ^i l«i>J J5L._JI JU,)f iJji i.jbt Lr sOj _ Telex 
slit? TELNET pjuj ^1 oL^I^JI ^ib I. LlU> .._i,lkJI !l*UJ JjJjjjj, TELNET 
f lkJl .-ijlk. sUUJ JiUj ajji TELNET g^ £?»*■ ^ ^ ' TCP/IP **y^. J> SjI*^ 

.DECVT-100 

. *»J, jj>«Jl »a^. o^lS" J* Ethernet f l&JI J-iJd IEEE fcjJLil olw»l^ 10Base2 

. iL*J jy ~J\ i±~i* o5HjU JU Ethernet f Uidl JJuid IEEE ojJJl oLw»l_^. lOBaseS 

. liliu. jJ> UjJ^a ibU JL* Ethernet flkJl J-iid IEEE «>JUl olvl r lOBaseT 

iLwJ Ethernet JjIS" iJljtl ,y o> J* x* J*«s~5 ^ jli. J-*»>dl *\^\ SJb-j _ terminator 

Jb-t x* V^j4^ u^iJ^ "^"^ '^-"J **^ p^t • *U*>- " ^^~_-" U-« Uiljjjlj oljLi^l ^UUjI »jip 

lijSjjjM «kl- *iwJ J*ljJl cjUJUI J3 J^>-j^ - (Trivial File Transfer Protocol) TETP 

IJU JaJji . »JLi«i_JI JJa oljJi jl jjj*JI oUJKj iL»- ajj; V l*^Jj oLiJLdl JU FTP 

, .TCP/IP oVjJjSjjJl iLJU, JjS'jijjJl 

J^jj jLUi jj-S" L.LS Vjls" J*-^ o^ir jujuj ^ j^ajsII Ethernet JjIS" _ thick Ethernet 

. il5L.Vl aJUi. i) r Jj15" ^ J&JL Sj^SlI .JL* J^S, . JLfc-Vl /JU>)ll Sj^t 
dj*j ^j jj>^JI J*^ ^tf J«i-i oMitf jujuj pUu ^JJI Ethernet JjIS" _ thin Ethernet 

.jvjhjmJI IJU >T ^i k^-j* £jjj 3270 j 3174 
/oULJl ^aL. j-U ,> w- 3Com js^j ^ olSLill ^ji ol^. iLJL. 3 + Open 
JjL-_JI JUjIj JajljdJ oUjl^ 3 + Open ^U^JI ^jay .LAN Manager jvU^JLI i^LJaJl 

.ISLiJI ijbjj 

IBM 5S^i ,y j\^ Token-Ring f lkil J^udl «jU - (Token-Ring Interface Coupler) TIC 

.Token-Ring iSLi. ^ ;^L, j^jJi ^juji J ^i^Ji _ji^j ^^ 

• ^^ J 5L.t *~J J«^-ij sr - *— Vl Jjl*JL Jvo ^Li j^Ijj ^Ui j*|jdl _ T interface 
0^ J'j^^ (SjrSb) l^U- UUj *J fjZ Jj^j J -/jjj'jjj olj^tJL ^,^1 _ token passing 

J oUUI f jj Jfc, *^^ oU»>«J| f _ji- iJ^ut ijujj j^j J^-j^ Jaki^ Token-Ring 
J ^y*y dBM «-p Aiailj cJtf ^JJl njjjJl ^^Ji lJuj .yk. txu. jls^j 

.IEEE 802.5 v-LiJI oLi^ljJl 
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^U^I^aJ jjjrf ^SUJIj ^l JwJl Jj^jij^i _ (Technical and Office Protocol) TOP 

J**-y -tsj** ^A t* Boein 8 Xj* *->> V*t*Jb sr^Ji oU^«ji j osi v-l^Ji 

.Ethernet flkll oLL^I^. TOP djSjijjJI 
Jt5L.SH j*us isLS ^uJJl L^ljJJl oi^a: .C^iJl (JJ^ jl) jl^ t^l, . topology 

f li OSI jl>JI ^ luijli WJ.U JjSjijj, 4 jaJl Jjfjijj. _ (Transport Protocol 4) TP-4 

.(NBS) VL5JI oLL^IjJU ^jJI ^^Jl .jijo 

. dLfc-Vlj JUj)/l ^ ja U JUjI jl^ Jjfc^/J^ _ transceiver 

y>"j J~JI ^t-Lj- ,,5^3 yJl SNA fUiJl UJ. JL.j>L p^di _ transmission control 

UJJI .A* ^i J-UII j^UjJI fJ %j .OSI jljUl J l*Aj,\ sjji jaJ| ai _ transport layer 
*Uj UJ. Uj^oi ^Ij ( JjSfl) iiUI iiJJI 1|Uj ^di oUUI j^jjj i^j 1.5U jJjsj 

v-j** J 113 jl 4^1. £> f iSilU-JI J^»j v p. iSLilJ ^jji Jl ^ ij^i. _ tree 

.oUULl 
ifys* 1 i/ 11 ojU»LiJI ^»J J-»w c^UUJI £-3 fl& - (Transaction Tracking System) TTS 

.NetWare flbJI ^i oliUl JL> 

.IEEE 802.3 lOBaseT ^\j JjO^Jl Ethernet J,tf _ twisted-pair Ethernet 

*-^jJl ^» ^UJ c— Jo«*j ,>JjJi^. ,^L. ,y cJtj JjIS Jjjl>« tiUL. _ twisted-pair wiring 

^j n_ai«JI ityj .j^u ilk* .^Jli jL,^ .JLUl jbjjd (ji^j^JI ^ W\ O^Jj jj^J) 

.JjJ»«Jl ^1^,1^ 

l^L i~j>\j*)l\ IBM is^i oLi^lj^j ^ <_ili* jjfc JjJi^. lilL, 3 pjH Jits' _ Type 3 cable 

. SJlsJl ^ c-jlv 4 i*^ 1L.UJI Token-Ring olsLs ^ l^L-c-'V 

i_ivaj TCP/IP JjS'jjjjj ^jlao-JI oliLj olJb-j JjS'jij^j _ (User Datagram Protocol) UDP 

. IP jj$j!jjj\ UJ> oL>w4|^j u ial* 
Dsr*^ 3 us^- - JI**s-«Ij ti r'L-S'l Jj*JL J*»i ^Li J»-Iju <^jJi»JI J»-lasJI _ U interface 

JUjc-V sjuj^ ISLiT Unix fUiJI a*uj . a~*Jlj ur-J^**- 11 J»L-,T ^ U-l^J ^iV Jiij AT&T 

. i ,.,<i -i. , ? . l l i^wf-.lj^l olSLS ,J liiULJI cnUiL. JJuJJ iJiiSf (j-Lui^ 

^ISLiJI Jjb> ^j-jJI (^-maJI _ (Unified Network Management Architecture) UNMA 
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.ISO UiuJLl CMIP JjSyjj3\ g jilj% g;UI AT&T ay- ^UJI ^j-Jl r ,.„^)l !jl^*JI 
-L-LS iJUJi*- sL>T Unix ^1 Unix y> j^dl ^U^ - (Unix-to-Unix Copy Program) UUCP 

. Unix f UidJ (^-us* ^ cjU>UJI JaLd J*jc-i Unix ^ UiJJ 

,J\ l^Ujii *jj jijjl Ji^-a J— J i*»U*- **Ls oj*^ 11 ^S^ 1 - (value-added network) VAN 

.PSDN^rb .I.U11 

jri PAP J^jijjJJ IJk- 7Ly* ^ X.25 f UiJJ VC JjIjJI v*j s> _ (virtual circuit) VC 
(SVC) J^b SI.UI X.25 Muiuo VC f lkJl ^j .X.25 DCEj X.25 DTE sj^Sfl 

jifjj i^-u- ^ ,y iaUi ui-gi j»>ij yju- svc oijUtj .(pvc) uiaJi vc oIjIjjIj 

.(SjjU- v 3 ^) <^-fc— J* ur-^ c> X - 25 DTE s -**"' !JUl f ^-» "^k L.-X.25 DTE 
.X.25 DTE .yjl^r J^ ^ Lib l«jSf s^t-Jl J>>iJU itfU* PVC oljUl iJjUJL, 

tf^i «;j> Unix f lkJI ,>. jii* olSLi JJci; plk (Virtual Networking Software) VINES 

. Banyan Systems 

caJjJI Jj^Xy liiLs^ljJI JJ ,y ^~l»2j fei JLxi t cJj* Jr^J 1 jl"— * *i*»J •j' i - Vitual Circuit 

. ^yJI o_^l «i>l»->« (jllu jjj*i oiU jj^»^« JL._>1 jL-. Xj>* «k» - voice channel 
lijujl ollUartll ,J\ J^^-jJl i2jj> _ (Virtual Telecommunications Access Method) VTAM 

ljL^JI ^Ijj)!! <_jj-.UJI ^ Ji^SJ ^1 oU^ljii IBM if^S ,y i^Li cjLL^I^. Sj*»jJI 
.g-^dl. ^iC*^! Sj^tj tJL^&Jt ^ oVUll i.uy (NCP) XSLlJL pS^Jl ^,1^ £. J^jj 

olJl^l ^Uj^j Ap^JI J.JLm Ja^aj VTAM *iijai\ mjX toiJUlJl l^JLpt ^J iiL^Lj 

.LU Liiaui\ 

Vs^'j*^ 1 Js**^ f.rt v^l^-JJI a* £> **"J»M SjittuJI SSLill _ (wide-area network- WAN 

• Ul*& u^j^l *-L~' *J««J ^1 U~* J~ai Jti JUL. jjp 
jyj oImjJI ,y jd i^p y^ J* jili JUjI Jv-j j! sbi Jl j^. ^l^Jl Jlkll _ wideband 

• ^Wl ,^i c-i 9600 jj\jfj; apj^j J*« ^i^i iSlkJI £*\j pjA _ wideband modem 
J* ^y>u ia-*Jj\ j-^jj ij^ j^i, Si u ^ 4 jjlj^ il^L.1 j^,jj sjb-j _ wiring hub 

oltLU vJIIji ^>v> ^JU* ^ ,_> U.1 J^jdl SJ^-j ^jfej jJj .LajU^- jl«j J.IS0I 

• ^ jiJ* tja»jj W^JI 

J^^ 3LU 5SLS JJ J^jll u^Jj^Jl gjUij ^iSj oULJl yjU, iuLs' O^i CCITTX.255 
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■ l jjj£y\ JUjJJ ^JjjJI r lkll Js> CCITT ^JJI i«2Utf yJl v— dl X.400 
oUL. JiVi jj-s Js-1 .y JjVjOJ v-LJ oUdj. JU CCITT t^i!l l«alkr ^dl U-sM X.500 

oUJJI ^jua. JjJjijjj fUiJ Xeros JSji, ,>. oliLiJI i^UJLfc _ (Xerox Network Services) XNS 
J*-! j*j .U^ JbJoJIj Novell Jtf^s ijiS/i ^i* Lsj^ icJUiuj Xeros *S>i *:_,> 
i^-lj inliL. JU-s-l «£j£ll olL>«J j^jS ^Jl SpjjJI oULJl i*&V SJjJ-JI oVjSjljjJI 

j-Ut ,_,!* jiLii^i ^ l& i^i* jujl>j ^^lp ^ilL, Jai, Lr ^|_pJJ ;i»L^J| oilS'^JJl ,y iUol X/Open 

.Unix J-i-ldl *liu 
X Window £*-jj . ijLJl ^Jl .y-j^J Lf—ljj Su-l-u f oi S? SLS ^iiljj ^Ui; X Window 

.3274 vJjjlkJI ^*»o *£>JI jlf»J JLiJl>- jlJU«| 3164 
Sj^Ij ^UjIUIj ci)lkJI _ IBM Zjl ,y ibUJl vlfadl ^UjXJI ibU f l*JI ^111 3270 
SNA J^>jjJl Ji> ^ ^Jljil v^- 1 ^ JUOU IfJU-^l .^u ^dl _ £-^Jli (^Jl 

.327 
3270 £^ Ul>. 32 iUail L. jl^»JI IJu iujjj .SlU-s-,1 jiSMl ^j^L pS^dl jl^ 3274/3276 

oijJjHu. *pj*>^. £• ijUl iiU-I iiLLj jj*i ^*j .3270 aIsUI ^i NLwC-l jiSVl uil^kJl 3278 

.3270 aIsUJI JJ. t ^js i OjL iJIjIm 3279 
.,yljj[ t_j_^U- « 3274 Sj^>-t SJ* iu^ SaIp J.« «-..J i»JLt ^U gJbw 3705 

«JUJI i-itlli jj p-i**^> *S^>«dl jU^r >-aSU»j 0^ £**&■ J i a ^ oVUalVL »SC>J jLf^- 3745 
512j Token-Ring olSLi 8 •Uait L. ^ cJ^I ^JJ ,y J^IjJI 3745 jLf>Jl ^ku-jj .^L.S/1 

. iJlill ^ tijlij 1.544 *Pja-j J*ju JUaJl ii>- 16j *joLL> _jl LiljLw 
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Arab Scientific Publishers 





Guide to 




■ This thoroughly 
researched and fully up-to- - 
date third edition of the ^ 
connectivity bible clearly ^ 
describes eyery connectivity ■* 
option for offices large 

and small. 

■ PC Magazine senior 
networking editor Frank J. 
Derfier, jr., explains and 
compares the latest 
connectivity products and 
technologies, including 
asynchronous transfer 
mode (ATM), multimedia 
networking, and video 
conferencing. 

■ Included are an easy- 
to-follow Connectivity 
Decision Tree m\d an 
indispensabb"; l-out 
-efert .:o .to i r king 
Droto w" lords. 
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Frank J. Derfier, Jr. 

From the Coauthor of the Best-selling How Networks Work 



